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DRAWING 








RADIATOR TANK made of Formbrite shown before polishing and after chromium plating. Halves are assembled with a lock seam 


soldered together with baffles inside. Intake spout, overflow tube and connecting fitting are also attached. 


New fine-grain drawing brass cuts rejects 


used in a lead- 


ing sports car—were first made of ordi- 
nary drawing brass. 

But Morrison Steel Products Com- 
pany, Buffalo, N. Y., found this brass 
wasnt stiff enough after forming, Dur- 
ing handling, polishing and _ plating, 


=) 


These radiator tanks 


many dents and nicks appeared on the 
surface. Rejects ran at about 13%. 
Then Morrison turned to Form- 
brite* — Anaconda’s new fine-grain 
drawing brass. Here’s what happened. 
1. Rejects dropped to less than 1%. 
2. Appearance of the final plated 
tank (very important in a sports 
car) was so much improved that 
now Formbrite is specified for all 
these tanks. 
3. Polishing costs were sliced almost 


in half. 


WHY MORRISON FOUND FORMBRITE 
BETTER, CHEAPER TO USE 


Formbrite has a superfine grain. Pro- 


duced by special methods of rolling 
and annealing, this grain is so fine that 
often a simple color buff brings it to a 
bright, lustrous finish. (Compare mag- 
nification of Formbrite Drawing Brass 
with that of ordinary drawing brass, At 
right. ) 

Formbrite is harder, stiffer, springier 
and more scratch-resistant, It resists 
denting and deforming. Yet Formbrite 
is surprisingly ductile . . . readily 
stamped, formed, drawn and em- 
bossed. And Formbrite plates beauti- 
fully. 

NO EXTRA COST 
Premium price for this premium metal? 
Not at all. Formbrite costs not a penny 
more than ordinary drawing brass. It 
comes in sheets, strips and coils—in all 
commercial widths and gages, 


FREE SAMPLE 


The way to find out about Formbrite 
is to try it yourself. Ask for a sample 


For more information, turn to Reader Service Card, Circle No. 318 


from 137 to under 1/ 





and more information. Just writ 

The American Brass Co., Waterbu 
20, Conn. In Canada: Anaconda An 
ican Brass Ltd., New Toronto, O 


*Rez. | S. Pat. Off. 





75x magnification of 
. ; 
superfine-grain Formbrite. 


75x magnification of 
ordinary drawing brass. 
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FINE-GRAIN DRAWING BASS 
an ANACONDA® produ t 


Made by 
THE AMERICAN BRASS COMP \NY 
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METAL SHOW PREVIEW 


Correlated technical program. List of exhibitors 


FEATURE ARTICLES 
‘Machining’ Aluminum by Etching M. C. Sanz 


May replace expensive skin milling. Also looks promising for steel 
and titanium 


Pressed and Sintered Glass Powder Shapes W. H. McKnight 
New technique makes possible parts with intricate design and 
high properties 


Copper Alloy Bearings J. B. Mohler 
Bronze, copper-lead, and leaded bronze meet wide range of 
service requirements 


New Super-High Strength Structural Steels A. E. Nehrenberg 
Can be heat treated to strength levels of 200,000 to 300,000 psi 


Properties of Ceramic-Coated Metals B. W. King 
Applications show where ceramic coatings can be used to advantage 


Chromium-Nickel Alloy Steel Powders . E. Gordon, W. V. Knopp, J. D. Shaw 


Iron powders plus small alloy powder additions produce better properties 


Zinc Die-Cast Threaded Fasteners E. W. Horvick 


Provide design advantages and are less costly than some other types 


Filled Teflon for Dry Bearings S. Ricklin and R. R. Miller 


Four new compositions provide improved service under severe conditions 


Materials at Work 


New and old materials in unusual applications 


A Low Cost Injection Molding Material Kenneth Rose 
Asbestos fibers bonded wtih asphalt or resins find use where high 
strength is not needed 


ENGINEERING FILE FACTS 

Lead and Lead Alloys 

Relative Strengths and Densities of Some Engineering Materials 
MATERIALS & METHODS MANUAL NO. 109 


Age-Hardenable Metals J. L. Everhart 
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The Materials Outlook 3 New Materials, Parts, Finishes 
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ib “Alert” Tank Ball and Guide solves a prob. 

is lem that has plagued millions for a generation 
—the leaky, noisy toilet. All metal parts are 





made of corrosion-resistant Monel to assure 36 
long, trouble-free performance with this in. 
genious design. 


Rages 


Diagram showing how “Alert” Tank Ball and 
Guide is installed in toilet tank. Installation 
takes only ten minutes. Plastic cylinder guides 
ball down onto seat accurately. Made by 








Ardmore Products Co. Conshohocken. Pa. 





Probably every household is bothered at 
times by a “runny” toilet tank. 


Once let the conventional arrangement of 
wires, guides and ball-spindle get just a trifle 
out of adjustment, and the water gurgles and 
splashes until someone jiggles the handle. Or 
else takes off the tank cover and re-seats the 


ball by hand. 


A designer of surgical appliances had his 
rest disturbed by a noisy toilet tank just once 
too often. So he tore out the tangly wires, did 
away with the shifty wire guides, and substi- 
tuted a hollow plastic tube and a round rub- 
ber ball suspended on a non-kinking chain. 


But he didn’t stop there. He realized there 
were several spots where even this simple de- 
vice could fail or get out of kilter. One was 
the hook, chain and insert in the ball to 
which the chain is fastened. He foresaw how 
corrosive attack or wear might cause them to 
weaken and break. 


The other two spots were the two riveted 


For more information, turn to Reader Service Card, Circle No. 323 





clamps with their spring grips that hold the 

plastic tube firmly in alignment. If they Ct 
weakened or lost their spring properties, the 

tube could become dislodged. 


To guard against failure in those three 
spots, he specified strong, corrosion-resistant 


Monel. 


The device worked so beautifully he de- 
cided to make it commercially. The result is 
the famous “Alert” Tank Ball and Guide 
described in newspapers and popular 
magazines. 


Perhaps the experience of this designer re- 
minds you of some application in which 
metal failure has been bothering you. If so, 
Monel or one of the other Inco Nickel Alloys 
may prove a ready solution to your problem. 


A concise description of the useful proper- 
ties and characteristics of these alloys is in- 
cluded in a handy booklet, “Standard Alloys 
for Special Problems.” A copy is yours for 
the asking. 





The INTERNATIONAL NICKEL COMPANY, Inc. BINciN NICKEL ALLOYS 


67 Wall Street, New York 5, N. Y. 


TRADE MARE 
MONEL® * “R”’® MONEL * “K”® MONEL * “KR’® MONEL * “S”® MONEL 
INCONEL® « INCONEL “X”® «© INCONEL “W”“® « INCOLOY® 
NIMONIC® Alloys * NICKEL * LOW CARBON NICKEL * DURANICKEL® 
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The 1954 Metal Show—the 36th 
National Metal Congress and Expo- 
sition—will take place October 30 
through November 5 in Chicago, 
which has been host city for nine 
previous Metal Shows and was the 
scene of the first National Metal Ex 


position in 191° 

The National Metal Congress, at 
which members of participating so- 
cieties will hear technical papers and 
discussions, will be held in the head- 
quarters hotels of the individual 
societies. The National Metal Ex- 
position will fill the vast Interna- 
tional Amphitheatre in Chicago's 
famed stockyards district. 


Participating Societies 


The founder-sponsor of the Metal 
Show is the American Society for 
Metals, which is credited with 
building the show into one of the 
major engineering and manufacturing 
gatherings extant. Three other major 
technical societies directly concerned 
with the advancement of science and 
engineering in the metals industry 
co-sponsor the metals show. They 
are: the American Welding Society, 
the Institute of Metals Division of 
the American Institute of Mining 
and Metallurgical Engineers, and the 
Society for Nondestructive Testing. 
In addition to the meetings of the 
sponsoring societies, the Metals Di- 
vision of the Special Libraries As- 
sociation will hold meetings and 
field trips, and the Industrial Heat- 
ing Equipment Association will hold 
special sessions on furnace atmos- 
pheres and induction heating. 


Meeting Places 


The American Society for Metals 
will hold its technical sessions and 
business meetings in the Palmer 
House, the Institute of Metals Divi- 
sion of the AIME and the Society 
for Nondestructive Testing will meet 
in the Hotel Morrison, and the 
American Welding Society will meet 
in the Hotel Sherman. The Special 
Libraries Association will hold _ its 
technical sessions in the Conrad 
Hilton Hotel. 


Exposition 


The 1954 National Metal Expo- 
sition will be the largest of the 
nine held in Chicago. Opening on 
Monday, Nov. 1, the International 
Amphitheater’s six acres of display 


(Continued on page 254) 
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STAI \ LESS will never need painting ...never need more than a 


‘“once-over-lightly” by maintenance crews to keep its 
sparkling new look. And, beneath the skin, where 
corrosion and vibration can undermine the strength of 



























vital structural members — the high corrosion resistance 
These full-length dome cars are part of an order for 121 and fatigue strength of Crucible stainless will keep these 
being built by The Budd Company for the Santa Fe cars in service for a lifetime. 

Railway. They feature not only unexcelled facilities for 
passenger enjoyment ... but also the safety and economy 
of Crucible Rezistal® stainless steel. 


Budd would not have chosen stainless for all the cars 
they build unless it was a practical shop metal. And itis. 


For it can be formed, machined, welded, drawn, heat: 1 
Because they’re all stainless — their strength-weight treated — processed in any way you’d normally use for 
ratio is higher than you'd find in low alloy carbon steel. ordinary steel. 
The cars are lighter yet stronger than ordinary steel cars, So don’t forget the Crucible family of stainless steels 
which means the Santa Fe will be able to haul as many _— where you need corrosion resistance .. . high fatigue, 
as 25 of these cars with the same drawbar pull they’d _creep and structural strength . . . resistance to wear and 
need for 20 low alloy carbon steel cars. temperature extremes... workability. We'll be glad to 
What’s more, the passive surface of Crucible stainless help you select the best stainless grade for your job. 
Let our Metallurgical Engineering Department make _ 








ee practical suggestions. 
ey) | first name in special purpose steels 


5A yea of Fone \stelraking — STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH. PA. 


REX HIGH SPEED * TOOL * REZISTAL STAINLESS * MAX-EL * ALLOY * SPECIAL PURPOSE STEELS 
Canadian Distributor — Railway & Power Engineering Corp., Ltd. 


















For more information, turn to Reader Service Card, Circle No. 485 
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36th National Metal Congress, Chicago, Oct. 30 — Nov. 


JENSED PROGRAM OF TECHNICAL SESSIONS 


5, 1954 








AMERICAN AMERICAN SOCIETY FOR 
SOCIETY WELDING INSTITUTE OF NONDESTRUCTIVE 
FOR METALS SOCIETY METALS, AIME TESTING 
Palmer House Sherman Hotel Morrison Hotel Morrison Hotel 
ra | 
Mon., Nov. 1 
Morning Constitutional Dia- Prize Awards | Deformation (6 papers) Educational Program 
mation \o papers / g 
grams of Various | Adams Lecture Constitution (5 papers) 
Ferrous and Non- | 
ferrous Alloy Systems| 
(S papers ) | 
Afternoon Mechanical Metallurgy} 1. Resistance Weldin | Diffusion (7 papers) Educational Program 
8Y| 1c < pape rey! & 
(4 papers) | 2. Weldability | Powder Met. and Oxidation 
Processing (3 papers) | | (4papers) 
Evening | President's Reception, Metal Science (8:00 p.m.) 


Annual Dinner 


(4 speakers) 





ary 


q 
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Tues., Nov. 2 


Morning 


Afternoon 





Hardenability 
4 papers 


Physical Metallurgy 


(4 papers ) 


| 3. Weldability 


4. Resistance Welding 


5. Shielded Arc Welding 


Section Officers Meeting 
6. Weldability 


| 7. Surfacing 


General Session (8 papers) 


| Titanium Symposium (5 papers, 


| Phase Transformation and 


Recrystallization 
Titanium Symposium, Panel 
Discussion 


| 
Radiography (4 papers) 


International Program 
Eddy Current Applications and 
NDT Developments Abroad 


Nuclear Metallurgy Committee | 


(4:00 p.m.) 





Wed., Nov. 3 


lan 


a 


Morning 





p its 
vhere 
th of 
tance Afternoon 
these 


Annual Meeting, 
Campbell 


Memorial Lecture 


Ferrous Physical 


Metallurgy 
3 papers, 
Mechanical Properties 
(4 papers ) 


10. 


| 11. 


8. Aircraft and Rocketry 
9. Titanium, Zirconium, 
Molybdenum 

Inert Arc Welding 





Pressure Vessels and 
Piping 
12. Brazing 
13. Symposium: Fused | 
Metal, Coatings 


Creep’(5 papers) 


Titanium (8 papers) 


End of AIME Program 


| ust 
| Ultrasonics (4 papers ) 


| 
| 


| Meh! Honor Lecture, Awards, 


| 14th Annual Business Meeting 

















» cars | 
- | METALS DIVISION 

heat: Thurs., Nov. 4 | SPEC. LIBRARIES ASSOC. 

e for | Conrad Hilton Hotel 

Morning | Stainless Steels 14. Aircraft The Small Metallurgical NDT Applications in Transpor- 

tacks | (4 papers) 15. Design and Library tation and Oil Industries 
steels Heat Treatment Production 

igue, | (4 papers) 16. Cutting 
"and Afternoon | High Temperature Economics and Marketing in | Fluorescent Penetrant and Mag- 
id to Properties (4 papers) Metallurgical Fields netic Particle Inspection 

“ol | Symposium: ‘‘Setting Accep- 
aoa | | tance Standards’’ 
nake a | 





Fri. Nov. 5 


Morning 


Afternoon 


PA, 


ELS 











17. High Temp. Materials 
18. Structural 
19. Applications 


Note: Each session listed 
includes several papers. 
AWS holds up to 3 | 
simultaneous sessions | 
each morning and af- | 
ternoon 





Field trip to Inland Steel 


Field trip to Research Library, 
Purdue Extension Building, 
Hammond, Indiana 
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let us take a closer look 
at your 


Giiticult to solve 
problems involving 
tubing and solids 
of special alloys 
and cross-sections 


Two years of experimental production and sev- 
eral thousand tons of finished extruded products 
have given B&W a background that can be put 
to work for you in solving problems involving 
tubing and solids of special alloys and cross- 
sections. Through extrusion at B&W: 


1. New alloys have become commerctfally 
available as seamless tubing- These in- 
clude certain proprietary alloys and vari- 
ous types of-fefrous alloys which have 
bee Own previously as non-pierceable 

aterials. 


. Tubing having certain special shaped 
cross-sections has been produced com- 
mercially. This includes tubing having 
inside and outside shapes which are inde- 
pendent of each other, such as circular 
OD-finned ID, used to solve special heat 
transfer problems. 


. Solids having special shaped cross-sec- 
tions have been produced. These include 
shapes difficult or impossible to produce 
as rolled sections. 


Through extrusion, Mr. Tubes, your local B&Y 
Tubing Representative, has helped others to sgfve 
problems involving tubing and solids of special 
materials and cross-sections. Call on hinpf if you 
have such problems; chances are he will be able 
to help you. 








THE BABCOCK & COX COMPANY 
TUBULAR PRQOUCTS DIVISION . 
Beaver Falls, Pa.—Seamless Jubing; Welded Stainless Steel Tubing 


Alliance, Ohio elded Carbon Steel Tubing 
TA -4032(%} 


For more information, turn to Reader Service Card, Circle No. 327 
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LIST OF EXHIBITORS 


36th National Metal Congress and Exposition, Chicago, Oct. 30-Nov. 5, 1954 


Booth 
Number 


2030 
1658 
2255 
2147 


Exhibi! or 


ABC Die Casting Mach. Co. 
A. |. T. Diamond Tool Co. 
Ace Drill Brushing Co., Inc 
Acetogen Gas Co. 

Acme Mfg. Co. 1640 
Acme Steel Co. 2129 
Acme Tool Co. 1005 
Action Diamond Tool Co. 1135 
Adamas Carbide Corp. 1411 
Air Reduction Sales Co. 341 
Ajax Electrothermic Corp. 752 
Ajax Engineering Corp. 752 
Ajem Laboratories, Inc. 1145 
Centri-Spray Corp. 1745 
Ajax Electric Co., Inc. 752 
Adjusto Equip. Co. 1057 
Aldridge Industrial Oils, Inc. 1424 
Al-Fin Div. Fairchild Engine & Airplane 

Corp. 2070 
Allegheny Ludlum Steel Corp. 336 
Allis-Chalmers Mfg. Co. 242 
Allison Co. 142 
Alloy Engineering & Casting Co. 1101 
Alloy Metal Wire Co. 

Div. of H. K. Porter Co., Inc. 1645 

Alpha Metals, Inc. 2344 
American Brake Shoe Co. 762 
American Cast Iron Pipe Co. 1020 
American Chain & Cable Co. 
American Chemical Paint Co. 1036 
American Cyanamid Co. 132 
American Cystoscope Makers, Inc. 2323 
American Gas Association 843, 854 
American Gas Furnace Co. 8430-H 
American Machine & Metals, Inc. 1248 
American Manganese Steel Div. 762 
American Marietta Co. 1618 
American Metal Market 1549 
American Nickeloid Co. 2314 
American Optical Co. 2229 
American Pullmax Co., Inc. 1253 
American Society for Metals 603 
American Wheelabrator & Equipment 

Corp. 632 
Chrysler Corp., Amplex Div. 1335 
Applied Research Labs. 1342 
Arcair Co. 1445 
Aronson Machine Co. 2354 
Arwood Precision Casting Corp. 1254 
Ashworth Bros., Inc., Metals Div. 1723 
Atlas Press Co. 2057 
Atomic Energy of Canada Ltd., 

Comm. Prod. Co. 

Automotive Industries Magazine 
Higbie Mfg. Co., Avon Tube Div. 


2040 
2155 
1939 


The Babcock & Wilcox Co. 236 
Baird Associates, Inc., 1348 
Baker & Co., Inc. 1327 
Bakelite Div., Union Carbide & 

Carbon 653 
Baldwin-Lima-Hamilton 1065 
Balteau Electric Corp. 2246 
Banner Mfg. Co. 1019 
Boron Industries 2364 
Bousch & Lomb Optical Co. 1242 
Morris Bean & Co. 2118 
Beil & Gossett Co. 441 
The Beryllium Corp. 1717 
Binks Mfg. Co. 420 
Black Drill Co. 1511 
G. S. Blakeslee & Co. 1016 
Bo'ce-Crane Co. 1729 
Brcinard Steel Div. 1758 
Brake Shoe & Casting Div. 762 
Branson Instruments, Inc. 2244 
Br cgeport Brass Co. 1015 
Bristol Co. 1441 


0 TOBER, 1954 


Exhibitor 


Charles Bruning Co., Inc. 
Brush Beryllium Co. 
Brush Electronics Co. 
Brush Laboratories Co. 
Buck Tool Co. 

Buehler, Ltd. 


The Cambridge Wire Cloth Co. 
Can-Lok Division 
Empire Products, Inc. 
Campbell Machine Div. 
Carbide & Carbon Chem. Co. 
Carboloy Dept. 
Casting Engineers, Inc. 
The Challenge Machinery Co. 
Chase Brass & Copper Co. 
Chicago Rivet & Machine Co. 
The Chicago Screw Co. 
Chicago Tool & Engineering Co. 
Chilton Co. 
Chrysler Corp. 
Cincinnati Sub Zero Products Co. 
Circo Equipment Co. 
Cities Service Oil Co. 
Clementina, Ltd. 
Clevite Corp. 
Climax Molybdenum Co. 
Cold Metal Products 
Mr. Frank J. O’Laughlin, 
Commander Mfg. Co. 
Commercial Filters Corp. 
Consolidated Industries, Inc. 
Consolidated Vacuum Corp. 
Continental Industrial Engineers, 
Cooley Electric Mfg. Corp. 
Crane Packing Co. 


Dake Engine Co. 

Dean Products, Inc. 

Delaware Tool Steel Corp. 

Deits Power Tool Div. 

Machinery Div., A. P. DeSanno 
& Son, Inc. 

Dir. of Tech. Publ., Detrex Corp. 

Detroit Testing Machine Co. 

Diamond Machine Tool Co. 

Diamond Power Specialty Corp. 

Die Casting 

Ding’s Magnetic Seperator Co. 

The Diversey Corp. 

Doehler-Jarvis Corp. 

The Dow Chemical Co. 

Dow Furnace Co. 

Dreis & Krump Mfg. Co. 

Wilbur B. Driver Co. 

Driver-Harris Co. 

Dunmore Co. 


E. Il. DuPont de Nemours & Co., Inc. 


E. Shore Machine Products Co. 
Eclipse Fuel Engineering Co. 
Elastic Stop Nut Corp. of America 
Electric Arc, Inc., 

The Electric Furnace Co. 
Electro-Alloys Div. 

Electro Arc Mfg. Co. 

Electro Circuits, Inc. 

Electro Metallurgical Co. 

Elox Corp. of Michigan 
Empire Products, Inc. 
Enamelstrip Corp. 


Engineered Casting Div. 
Engis Equipment Co. 

Erico Products, Inc. 

The Iver J. Esbenson Co. 
Exomet, Inc. 

Expert Die & Tool Co. 
Expert Welding Machine Co. 


Booth 
Number 


1128 
2348 
2317 
2317 

460 
1239 


1646 


1056 
1228 

653 
1540 
1746 
2130 


1623 
2223 
2253 
2155 
1335 


225 
1216 
1002 
2317 

148 


1309 
1530 
1524 
2156 

. 843-G 
1649 
136 


1749 
1401 
2322 
1053 


2139 
1365 
1148 
1260 
2140 
1055 
1316 
1718 

260 

620 
1041 

458 
2029 
2267 
1407 
2050 


1448 
854-D 
2023 
2102 
636 
762 
1465 
2136 
653 
1612 
1056 
346 


762 
1629 
1429 
2340 
1539 
1330 
1330 


Booth 
Number 


2270 
1559 


Exhibitor 


Fairchild Engine & Appliance Corp. 
Fansteel Metal Corp. 

Fawick Airflex Div., Federal Fawick 

Corp. 

Federal Fawick Corp. 

The Ferrotherm Co. 2247 
The R. Y. Ferner Co., Inc. 1247 
Firth Sterling, Inc. 315 
Flexonics Corp. 1555 
Flow (Publ) 1055 


1567 
1567 


Gaertner Scientific Corp. 2334 
Gas Appliance Service, Inc. 854-A 
Gas Machinery Co. 854-C 
General Alloys Co. 652 
General Blower Co. 1545 
General Controls Co. 843-J 
General Electric Co., Apparatus Sales 

Div. 1060 
Advertising Prod. Operations 

Carboloy Dept. General Electric 

Co. 1540 
General Electric Co. 1042 
General Metals Div. 260 
Gleason Works, 454 
Glo-Quartz Electric Heater Co., Inc. 1459 
Automobile & Aviaticn Div., 

B. F. Goodrich Co. 
Graham Machine Tocl Co. 
Gray Co., Inc. 2145 
Green Instrument Co., Inc. 1925 
Gregory Industries, Inc. 215 
Gries Industries, Inc., Testing 

Machines Div. 702 
Gulf Oil Corp. 1560 


1005 
1502 
1418 
2310 


1650 
1025 


H. & H. Research Co. 
H. & H. Tube & Mfg. Co. 
HPL Mfg. Co. 
Wm. J. Hacker & Co., Inc. 
Grinding & Polishing Machines, Mgr. 
Machinery Builders, Inc. 1142 
Handy & Harman, 342 
Harnischferger Corp. 120 
Harper Electric Furnace Corp. 1919 
Hauck Mfg. Co. 2124 
Haveg Corp. 1725 
Haynes Stellite Co. 653 
Heath Engineering Co. 2340 
Heil-Coil Corp. 1655 
Heil Process Equipment Corp. 2038 
Heller Machine Co. 1116 
Heston & Anderson Co. 310 
Hevi Duty Electric Co. 247 
Higbie Mfg. Co. 1939 
Hills-McCanna Co., Foundry Div. 2301 
R. C. Hitchcock & Sons, Inc. 2017 
Hitchiner Mfg. Co., Inc. 1412 
The Hobart Bros. Co. 365 
Holcroft & Co. 1220 
Holger Andreasen, Inc. 2259 
Charles A. Hones, Inc. 854-E 
E. F. Houghton & Co. 1010 
Howard Foundry Co. 1227 
The Hydraulic Press Mfg. Co. 109 


1647 
1154 
2239 
2123 
1755 
2018 


Industrial Heating (Publ), 

Iinois Testing Labs. 

Induction Heating Corp. 
Industrial Gauges Corp. 

Industrial Heating Equipment Co. 
Industrial Press 

Industrial Publishing Co. 1055 
Industrial Tectonics, Inc. 2249 
Industrial X-Ray, Inc. 2211 
Industry & Welding (Publi) 1055 
Instron Engineering Corp. 2339 


(Continued on page 19) 
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SIL-FOS brazing 
pays big dividends 


It’s a safe bet you can EASY DOES IT — An endless chain runs at predeter- Li 
| EASY-FLO RING get a better product at mined speed between a pair of city gas-air burners. 
| / much lower cost on several Operator merely places bodies in angle-iron carriers, 
} of your metal parts by de- takes spuds with preplaced EASY-FLO rings, dips ly 
| (} ohm | signing them for EASY-FLO them in Handy Flux and sets them in bodies. The rest 


oni SiL-F OS silver brazed con- is automatic. Using only one row of carriers, output is 
struction — supplemented by a , 
18 a minute. 


simple production set-up that 
makes the brazing so easy — any- Expert “Know-how” at your service 
body can do it! 

Here’s an example —a radiator 
valve. It is made of a simple 
drawn body and a screw machine 


In cooperation with the manufacturer we worked out 
the valve brazing set-up — and we're ready to work 
with you. As originators of EASY-FLO and SIL-FOS 


part, brazed with EASY-FLO. low-temperature silver brazing alloys, we offer you 
And the joining is done on a set- the benefit of the maximum technical knowledge about 
up that “automation-izes” the the process and practical experience in its application 
actual brazing. The net results — available anywhere today. There’s no obligation for 
a smaller, trimmer valve — and a this assistance. Just phone or write and say when you 
favorably low production cost. would like a field service engineer to call. 


FOR THE FACTS IN PRINT... 


Write for Bulletin 20. It gives them all plus a lot of useful infor- 
mation about fast, low-cost production brazing. 








OFFICES and PLANTS 
BRIDGEPORT, CONN. 
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HANDY & HARMAN 


PROVIDENCE, R. |. 
CHICAGO, ILL. 
CLEVELAND, OHIO 







ORIGINATORS OF 


EASY-FLO & DETROIT, MICH. 


>a General Offices: 82 Fulton St., New York 38, N.Y. LOS ANGELES, CAL'f 


TORONTO, CANADA 


DISTRIBUTORS IN PRINCIPAL CITIES MONTREAL, CANAD/ 


For more information, turn to Reader Service Card, Circle No. 454 
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List of Exhibitors (continued) 


Booth 
exhibitor Number 
insulation & Wires, Inc. 2355 
international Nickel Co., Inc. 745 
Ipsen industries, Inc. 819 
on Age (Publ) 1159 
Janney Cylinder Co. 1767 
Jarke Mfg. Co. 101 
Jarrell-Ash Co. 1147 
jet Combustion, Inc. 1550 
5. C. Johnson & Son, Inc. 1326 
Jomac, Inc. 2149 
C. Walker Jones Co. 2149 
K. §. M. Products, Inc. 1115 
Kearney & Frecker Corp. 2117 
C. M. Kemp Mfg. Co, 9854-B 
Kennametal, Inc. 326 
Kennecott Copper Corp. 302 
Kent Cliff Laboratories Div. 2343 
L. R. Kerns Co. 1440 
Kester Solder Co. 1548 
Knight Models, Inc. 2150 
Koleast Industries, Inc. 1927 
Kolene Corp. 1518 
Korhumel Steel & Aluminum Co. 1624 
Kux Machine Co. 1001 
Laboratory Equipment Co. 2316 
leeds & Northrup Co. 442 
E. Leitz, Inc. 2224 
Lempco Products, Inc. 1460 
lepel High Frequency Labs. 1031 
The Lincoln Electric Co. 646 
Lindberg Engineering Co. 662 
Linde Air Products Co. 653 
Livingston Tool Co. 310 
logan Engineering Co. 1617 


Business Agent's Div., Los Angeles 
Dept. of Water & Power 
Lynchburg Foundry Co. 


M. B. |. Export & Import Ltd. 
Machinery (Publ) 

Magna Engineering Corp. 
Magnaflux Corp. 

Magnethermic Corp. 

Magnetic Analysis Corp. 
Malayan Tin Bureau 
Mallory-Sharon Titanium Corp. 
Manhattan Rubber Div. 
Manufacturers Processing Co. 
Marsh Stencil Machine Co. 
Martindale Electric Co. 

Master Builders Co. 

Mead Specialties Co. 

Merrill Brothers 

Metallizing Co. of America 
Metal Progress (Publ) 

Metal Lubricants Co. 

Metal & Thermit Corp. 
Metalloid Corp. 

Metalwash Machinery Corp. 
The Met-L-Chek Co. 

Michiana Products Corp. 
Michigan Crane & Conveycr Co. 
Michigon Steel Casting Co. 
Micrometrical Mfg. Co. 

Miller Electric Mfg. Co. 

A. Milne & Co. 
Minneapolis-Honeywell Regulator Co. 
Misco Fabricators, Inc. 

Mitchell Radiation Products Corp. 


The Match & Merryweather Machine 
Co. 


National Bearing Div. 

National Carbon Co. 

National Cored Forgings Co., Inc. 
National Diamond Laboratory 
National Industrial Publishing Co. 
National Lead Co. 


2067 


125 
2018 
1512 
1315 
1660 
2349 
1909 
1537 
1201 
1421 
2015 
1415 
1618 
2011 
1517 
1456 

603 
2056 

409 
2367 
1467 
2326 
1759 
1943 
1720 

2218 

248 

216 
1347 
1730 
2335 


2160 


762 
653 
1236 
1931 
1647 
260 


Booth 

Exhibitor Number 
National Radiator Co. 1911 
National Research Corp. 1160 
National Spectrographic Sales Corp. 2230 
National Torch Tip Co. 2048 
Nelson Stud Welding Div. 215 
New Hermes Engraving Machine 

Corp. 1935 
Nicholas Equipment Co. 2306 
North American Philips Co., Inc. 1740 
Oakite Products, Inc. 1601 
Ohio Crankshaft Co. 160 
Ohio Seamless Tube Div. 744 
The Ohio Steel Foundry Co. 1435 
Olin Industries, Inc. 110 
Tinius Olsen Testing Machine Co. 1141 
O'Neil-Irwin Mfg. Co. 1215 
Optical Film Engineering Co. 1457 
Osborn Mfg. Co. 1320 
Pangborn Corp. 426 
Park Chemical Co. 406 
Parker Appliance Co. 310 
Parker Rust Proof Co. 2039 
The Partlow Corp. 465 
Penton Publishing Co. 165 
Phillips Mfg. Co. 1319 
Phoenix Products Co. 1449 
Portage Double Quick Too! Co. 1535 
H. K. Porter Co. 1645 
Porter-Cable Machine Co. 1443 
Porter-McLeod Machine Tool Co. 301 
Powdered Metal Products Div. 2260 
Precision Castings Co., Inc. 1430 
Precision Extrusions 2217 
Precision Metalsmiths, Inc. 2045 
Precision Welder & Flexopress Corp. 265 
Pressco Casting & Mfg. Corp. 2215 
Production Machine Co. 210 
Pyrofax Gas Corp. 653 
Pyrometer Instruments Co., Inc. 1120 
Ransburg Electro-Coating Corp. 235 
N. Ransohoff, Inc. 215 
Raybestos-Manhattan, Inc. 1201 
Raytheon Mfg. Co. 1739 
Reeves Pulley Co. 1750 
J. A. Richards Co. 1453 
Riehle Testing Machines Div. 1248 
Rigidized Metals Corp. 1425 
Rockwell Mfg. Co. 1053 
Rodgers Hydraulic, Inc. 419 
Rolle Mfg. Co. 1336 
Rolock, Inc. 1724 
Jos. T. Ryerson & Son, Inc. 730 
“S$” Corrugated Quenched Gap Co. 147 
Safety Clothing & Equip. Co. 1547 
Salem-Brosius, Inc. 241 
Carl Schenck 1247 
Geo. Scherr Co., Inc. 1119 
Geo. T. Schmidt, Inc. 1362 
Schnell Tool & Die Corp. 2241 
A. Schrader’s Son 1127 
Sciaky Bros., Inc. 435 
Scientific Electric 147 
C. U. Scott & Son, Inc. 456 
Scovill Mfg. Co. 430 
Seias Corp. of America 854-F 
The Sentry Co. 445 
Service Diamond Tool Co. 2336 
Service Machine Co. 1611 
Sharon Steel Corp. 1758 
Sheldon Machine Co., Inc. 1059 
Shell Oil Co. 2359 
Shenango-Penn Mold Co. 2112 
Sinclair Refining Co. 2049 
Skil Corp. 2201 
Smith Welding Equipment Corp. 2250 
Socony-Vacuum Oil Co., Inc. 1546 


Exhibitor 


Solveniol Chemical Products, Inc. 
South Bend Lathe Works 

South Chester Corp. 

Southco Div. 


Special Libraries Assoc., Metals Div. 


Acme Steel Co. 
Spencer Turbine Co. 
Sperry Products, Inc. 
Square D Co. 
Stanat Mfg. Co. 
Standard Electrical Tool Co. 
Standard Oil Co. of Indiana 
The L. S. Starrett Co. 
Steel (Publ) 
Steel City Testing Machines, Inc. 
Steel Sales Corp. 
Sterling Electric Motors, Inc. 
Edwin B. Stimpscn Co. 
F. J. Stokes Machine Co. 
Sub-Zero Products Co. 
Sunbeam Corp. 
Superior Tube Co. 
Surface Combustion Corp. 


Taco West Corp. 

Technical Operations, Inc. 

Tempil Corp. 

Tenney Engineering, Inc. 

Testing Equipment Co., Inc. 

The Texas Co. 

Tinnerman Products, Inc. 

Tin Research Inst. 

Titanium Alloy Mfg. Div. 

Titanium Metals Corp. of America 

Tocco Div. 

Torit Mfg. Co. 

The Torrington Mfg. Co. 

Torsion Balance Co., Kent Cliff 
Laboratories Div. 

Tranter Mfg. Inc. 

Tubular Micrometer Co. 

Turco Products, Inc. 


Uddeholm Co. of America, Inc. 
Union Carbide & Carbon Corp. 
U. S. Electrical Motors, Inc. 
United States Plywood Corp. 
Universal Castings Corp. 


Uniworld Research Corp. cf America 


Upton Electric Furnace Co. 


Vacu-Blast Co., Inc. 

Vacuum Equipment Dept. 
Vacuum Metals Corp. 
Vanadium Corp. of America 
Versa-Mill Co. 

Verson Allsteel Press Co. 

H. J. Volz Machinery Co. 


W. W. Alloys, Inc., Div. 

Waldes Kohinocr, Inc. 

Walker-Turner Div. 

Wallace Supplies Mfg. Co. 

Waukee Engineering Co. 

The Weatherhead Co. 

Webber Mfg. Co., Inc. 

Wells Mfg. Corp. 

Weltronic Induction Heating Corp. 

West Instrument Corp. 

Westinghouse Electric Corp. 

Wheelco Instrument Div., 
Barber-Ccleman Co. 

S. B. Whistler & Sons, Inc. 

Willey’s Carbide Tocl Co. 

Wilson Mechanical Instrument Div. 


American Chain & Cable Co., Inc. 


Worcester Pressed Steel Co. 


The Yale & Towne Mfg. Co., 
Powdered Metal Products Div. 





Booth 
Number 


347 
2256 
2324 
2324 


802 
843-K 
2212 
1437 
1659 
1028 
2036 
2101 
165 
1151 
725 
1446 
1701 
2167 
1630 
448 
1667 
714 


2245 
312 
1523 
2330 
2329 
1529 
1208 
1901 
260 
226 
160 
2350 
2060 


2343 
1353 
2236 
2024 


201 
653 
2012 
2240 
2148 
126 
1118 


1450 
2156 
1250 

320 
1359 
1316 
2256 


1559 
1556 
2117 
310 
1121 
2046 
1656 
219 
163 
2245 
360 


1219 
135 
2146 


1228 
2001 


2260 
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MULTI-PURPOSE: 10/HR. 





flamatic hardens crankshaft bearings 


10/hr. to 70/ hr. 


It's no wonder the automotive industry turns to 
flamatic for selective heating precision. This machine, for 
example, provides the flexibility for development 
work on a variety of crankshafts or small lot production 
up to 10 parts/hour, simultaneously hardens main 

and pin bearing diameters in one operation. 
Interchangeable flame heads, adjustable flame head 
holders, and movable tailstock permit quick changes 
from one size to another... Another flamatic hardening 
machine for one size crankshaft hardens 70 parts /hour. 
Single- or multi-purpose flamatic machines have met 
production requirements on many automotive 

parts, a number of which are shown at the right. Write 


for new flamatic catalog, Publication No. M-1861. 
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The 
tyranny of 


numbers 


Over the years many men en- 
gaged in engineering activities 
have become enslaved by num- 
bers. We are thinking particu- 
larly of such numbers as are 
used to indicate dimensions, 
temperatures, test results, or 
hemical analyses. 

Certainly there is a need 
for accuracy in technical re- 
ports, but the trouble seems to 
be that highly specific numbers 
are used to embellish rather 
general information. Some of 
our qualified minds, thinking 
on this particular subject, make 
pleas for the use of round num- 
bers which convey the proper 
information but which are eas- 
ier to remember. 

For example, much scien- 
tific work is carried on with the 
aid of the Centigrade scale. 
When translated for general 
use, the Centigrade readings 
are converted to Fahrenheit 
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and the results are often frac- 
tional numbers which no one 
could measure. In one case 
413.6 F might better be round- 
ed off at 415 F which would be 
quite satisfactory for most 
operations. 

How often have you seen 
the tensile strength of a mate- 
rial given as 37,533 psi? That 
doesn’t make any more sense 
than predicting that your ex- 
penses next year will total $6,- 
781.14. Results of that fineness 
cannot be duplicated in tests, 
but the tests will show a mini- 
mum figure which can be used 
safely. 

However, the worst use of 
figures today, it seems to us, is 
in dimensional tolerances. In 
our constant search for meth- 
ods of reducing machining and 
other costly operations we de- 
velop processes which offer a 
high degree of accuracy. In the 
early stages of the processes, 
fantastic claims are made as to 
their capabilities in regard to 
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‘One point of view 


accuracy. Later, when a process 
moves from the laboratory to 
the plant, there comes the sad 
realization that the hoped for 
accuracies are not attainable 
except at excessive cost. 

On the other hand, many 
engineers demand dimensional 
tolerances which are finer than 
necessary. Unwittingly they are 
adding to the costs of the 
products involved. Ultra-smooth 
surfaces and accuracies of 
0.0005 in. are hard to attain 
and expensive, and usually are 
not needed. 

We have rambled some- 
what in this discourse. The 
whole point is, learn how to use 
these important numbers and 
don’t let them get the better of 
you. There are still many places 
where exactness to the 5th pow- 
er is important, but there are 
many more instances where it 
is not. 


1 fb. ved 











A manufacturer wisely chose a certain alloy 
steel for key strength parts to avoid breakdown 
and the possibility of human injury. He speci- 
fied an alloy that should have been right for the 
job. Yet, the “‘right”’ alloy failed. Why? 


Since one alloy looks just like another, it 
might have been a case of mixed steels or it 
might have been poor response to heat treat- 
ment because of the variations that occur be- 
tween different heats within the same specifica- 
tion. But here at Ryerson we have a plan to 
protect you from these hazards. 


To avoid danger from mixed steels and to tell 
you exactly what to expect from heat treat- 
ment, Ryerson—and only Ryerson— puts every 
heat of alloy steel through 8 quality-control 
steps. Every heat is carefully selected, its anly- 
sis verified and its hardenability established by 
a series of end-quench tests. Every bar is spark 
tested, positively identified with its own heat 





the “right” alloy steel that failed 


symbol and separately racked with other bars 
from the same heat. And finally, every ship- 
ment is carefully inspected and accompanied by 
a Ryerson Alloy Certificate which includes all 
test data to confirm analysis and guide heat 
treatment. 


All this extra quality protection is provided 
by Ryerson at no extra cost to you. So to be 
sure of your alloy steel—sure of type and qual- 
ity, sure of what the steel will safely do—call 
Ryerson for Certified Alloy Steel. 





PRINCIPAL PRODUCTS 





CARBON STEEL BARS — Hot 
roiled & cold finished 
ALLOYS—Hot rolled, cold 
finished, heat treated 
STAINLESS—Allegheny bars, 
plates, sheets, tubes, etc. 


TUBING—Seomless & welded, 
mechanical & boiler tubes 


STRUCTURALS — Channels, 
angles, beams, etc. 
PLATES—Many types including 
Inland 4-Way Safety Plate 
SHEETS—Hot & cold rolled, 
many types & coatings 


MACHINERY & TOOLS —For 
metal fabrication 








For more information, turn to Reader Service Card, Circle No. 372 
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MATERIALS & METHOD! 














SURFACE ROUGHNESS resulting from 





order of 50-60 microin. rms. Surfaces shown above are chem- 





chem-milling is on the 
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milled (left), machine milled and polished (center) and machine 


milled (right). Lower photos show surfaces magnified. 


Machining Aluminum by Etching 


—gives you greater design flexibility at lower costs 


by MANUEL C. SANZ, jerophysics Dept., North American Aviation, Inc. 


Chem-Mill process, developed to replace expensive skin milling, 
also looks promising for steel and titanium. 


@ THE IEA OF treating metals by 
etching is not new. However, use of 
a precisely-controlled etching process 
to produce highly complex shapes, 
non-symmetrical patterns, integrally 
stiffened structures and tapered skins 
is distinctly an innovation. Recent 
Success is due to three principal fac- 
‘ors: new organic coatings and tapes 
that resist hot alkaline solutions; 
modified etching solutions that act 
uniformly without adversely affecting 
the metal; and use of measuring and 
controlling electronic equipment. 

So far, the process has been used 
for steel, aluminum and_ titanium. 
Most work has been with aluminum, 
however, and this article is concerned 
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only with that metal. 


In this new process, developed by 
North American Aviation, aluminum 
sheet, forgings or extrusions are im- 
mersed in a modified hot alkaline so- 
lution which etches away the surface 
at a uniform rate. Areas in which no 
metal removal is desired are masked. 
Differential metal removal is achieved 
by stripping masks intermittently or 
by gradually immersing or removing 
the metal from the etching bath. 


Advantages 


The Chem-Mill process offers both 
technical and economic advantages 


over machine milling. Design ad- 
vantages of the process are as fol- 
lows: 

1. It can be done after forming, 
whereas only slightly contoured parts 
can be machined, and forming after 
machining is extremely difficult. 

2. It is not subject to the restric- 
tions on shape of cut, direction of 
cut and limiting radius that are im- 
posed by machining. Complex shapes, 
broad or narrow cuts, and compara- 
tively sharp corners can be achieved 
in one operation, whereas some parts 
with such design features might re- 
quire two or more different types of 
machines for conventional milling. 

3. It can be applied to complex 






























contoured or formed parts. Since, un- 
like machining, the process permits 
metal to be removed simultaneously 
from both sides of a sheet, warpags 
iS avoided. 

i. It permits previously impracti 
cal lightweight designs, including in- 
tegrally stiffened which 
need no riveted or welded stiffeners 
and doublers. Since heavy attach- 
ment ‘islands’ can be left on an 
etched panel, sandwich construction 
appears more feasible than in the 
past. 

5. It permits reduction in weight 
of forgings, extrusions and deep- 
drawn parts which are heavier than 
required for service either because 
available standard sizes are limited or 
because the extra thickness is required 
for forming. 

6. It permits readily-controlled 
tapering of sheet, extrusions and 
various structural members. Sheet has 
been tapered down to a uniform 
thickness as low as 0.002 in. 

7. It permits various depths of cut 
on one part in a single operation. 

8. It permits a tolerance on sheet 
thickness as low as 0.002 in., com- 
pared to 0.010 in. for machine mill- 
ing. 

An early limitation of the process 
was the restriction on maximum depth 
of cut to 0.5 in. when masking is 
necessary. The reason for this limita- 
tion is explained by the accompanying 
diagrams. Improved techniques, how- 
ever, now make it possible to cut 
deeper than 2 in. 

Following are the principal eco- 
nomic and operational advantages of 
the process: 

1. It lends itself to automation 
by electronic instrumentation and no 
highly skilled operators are required. 

2. It can handle many parts simul- 
taneously, the number being limited 
only by the size of the etching tank. 
This makes possible more flexible 
scheduling of fabricating operations. 

3. It eliminates the need for sub- 
sequent mechanical finishing opera- 
tions, since notches that reduce 
fatigue life are not created as they are 
in machine milling. Conventional 
milling of thin skin sections must be 
followed by hand polishing with 
rotary or vibrating sanders. 

4. It utilizes conventional equip- 
ment of the type required for metal 
cleaning and generally already avail- 
able in the plant. 


Effect on the Metal 


Bend, tensile and fatigue tests in- 


structures 


Parts to be Chem-Milled 


May Need. . 
.. . NO MASKING 


Many forgings, extrusions and 


multaneously 


ad often tmoceibh 


! 





... SIMPLE 
MASKING 


tricate design. It is 31SC pc 
chem-milling to replace rough ma 
of forgings. 

Extrusions are « ften heavier tt ur 
sary, either because of the limit 
extrusion process-or because 
standard sizes available. In addit 
general metal removal, extrus 

Many parts require only simple masking 


by templates or adhesive tape. 
Tubing with a larger outside diamet 
than necessary can be reduced in we 
by plugging the ends and etching down 
the exterior surface. Where the outside 
diameter must be maintained, the same 
result may be achieved by masking the 
exterior surface and etching down the 
interior surface, thus increasing the 
side diameter. 
Parts can be made with various depth 
of cut in different sections of the 
4 


panel by maskina with adhesive tape 





. . . COMPLEX 
MASKING 


More complex integrally _ stiffened 
panels, such as the ‘waffle’ type, can be 
made by silk-screen or photosensitive- 
coating masking. Matching panels of this 
type provide a sandwich construction that 
has a stiffness-to-weight advantage of four 
or five to one over sheet of equivalent 
weight per unit area. Even on flat panels 





dicate that the mechanical properties 
of the metal are not impaired by 
chem-milling. Bend test results on 
both chem-milled and machine 
milled sheets, ranging from 0.032 to 


0.068 in. thick, were satisfactory {or 
a bend radius of three times metal 
thickness. Chem-milled sheet was no! 
as satisfactory as machine milled sheet 
for a bend radius of twice met! 


MATERIALS & METHODS 
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BEFORE ETCHING 
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ving different sections of the tape 

y stiffened flat or formed panels 

be made by masking areas where 
slands' or stiffeners are required. Chem- 
ing permits cuts not possible by 
mple machining operations. It also 
jiminates rivets and other mechanical 
:ttachments—a definite advantage where 
pressure tightness is required, as in in- 
ral fuel tanks or pressurized cabins. 
he panel shown here is an example of a 
which has been step-etched by tape 


ne 





a design would be uneconomical by 
nachine milling. Chem-milling makes it 
possible to accomplish the design after 
the panel has been formed. Similar tech- 
niques for matching panels were used in 

design of the heat transfer plate of 


ch four different versions are shown 


nara 









































thickness, but this test is not required 
by most engineering standards. 
‘ensile tests on etched clad 24S 
showed an increase in strength as 
Would be expected, since the lower- 


TOBER, 1954 





strength cladding was removed from 
one side of the sheet. Parent stock 
1/8 in. thick had a tensile strength of 
60,000 psi and elongation of 12%, 
whereas the etched material, 0.035 in. 


thick, had a tensile strength of 61,- 
700 psi and elongation of 15%. 
Flexural fatigue tests on parent, | 
chem-milled and machine milled alu- 
minum sheets at stresses of 38,000 
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VERTICAL POSITION 
CAUSES GAS ENTRAPMENT 
& INHIBITS ETCHING 






GAS ENTRAPMENT 


GAS ENTRAPMENT 
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SMALL OPENING FOR RELATIVELY 
DEEP ETCH RESULTS IN GAS ENTRAP- 
MENT & ROUGH ETCHING 








B. UNDESIRABLE ETCHING CONDITIONS 


DEPTH OF CUT is currently limited to a maximum of 1/2 in. when masking is necessary. 


Since the etchant attacks the metal uniformly, it produces a radius at the edge equal to the 


depth of cut. Gas produced by the chemical reaction tends to collect under the protruding 


mask and slow the reaction, causing uneven etching. Various methods of overcoming this 


limitation are being investigated. 


and 48,000 psi indicated only small 
differences in properties. The advan- 
tage of about 2000 psi for chem- 
milled sheet over machine milled 
sheet at the 48,000 psi level, as 
shown in the graph, might be due 
to the difference in thickness of the 
parent sheets from which it was nec- 
essary to prepare the 1/16-in. thick 
specimens. 

Both bend and fatigue test results 
are markedly influenced by the type 
of etchant used, since the use of im- 
properly formulated etchants results 
in rougher surfaces and consequent 
notch effects. 

In general, the properties of chem 
milled sheet are practically the same 
as those of machine milled sheet that 
has been sanded and polished. These 
test results confirm earlier experience, 
since etching of aluminum parts for 
the purpose of cleaning. decoration 
or metallographic examination has 
been done for many years without 
any indication of detrimental effects. 

No comparative corrosion tests 
have been run on chem-milled and 
machine milled parts. Since micro- 
scopic examination of chem-milled 
parts reveals no intergranular attack 
and no change in chemical composi- 
tion of the surface, however, no dif- 


resistance be- 
machine 


ference in corrosion 
tween chem-milled and 
milled parts is expected 


The Process 


The three vital elements of the 
process are the etching solution, the 
masking techniques and the process 
controls. 

Solution—The strongly alkaline so- 
lution currently used for chem-mill- 
ing is supplied by Turco Products, 


Inc., of Los Angeles, Calif 
on composition have not 
leased However, the solu 
been modified in the dire 
promoting a smoother surfa 
iniftorm action, better wett 

asiet disposal Or Dy prod 

By-products of the exothe: 
action are hydrogen gas, alum 
metallic compounds. They pres 
special problems. The hydro 
potential hazard, is now bei re 
moved by conventional electroplating 
tank vents without any effort at re 
covery. Solids are removed by centr; 
fuging, permitting continuous and 
uniform operation of the etching 
bath. The recovered solids are pres 
ently being disposed of as waste, 
but they will probably be marketed 
when the process enters full produc. 
tion at North American's Downey. 
Calif., plant. | 

Although the etchant now used i; 
alkaline, both acid and electrochemi. 
cal baths are also being investigate: 

Masking—Several different m 
ing methods can be used to obt 
selective etching. In order of 
est economy, they are: 

1. Templates. This method ut 
lizes a pattern plate and a rubber seal 
both with the design cutout, plus 3 
base plate and metal gaskets. Th: 
template may be held by clamps 
bolts and nuts, or by vacuum. Al 
materials must be resistant to tl 
etching solution. This mech 
masking method can be applied t 
parts with simple curvatures but not 
to parts with cross ribs or stiffeners 

2. Adhesive Tapes. This methoc 
is particularly satisfactory for “step 
where a single panel 1 
chem-milled to more than one depth 


etching’ 
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hemically resistant tape is 
| off progressively after etch- 
ns on the deepest or thinnest 


3. Organic Coatings. For fairly 
lesigns, templates can be used 
ished or sprayed chemically 

resistant coatings. For more complex 

designs on flat or slightly contoured 
panels, a silk-screen process can be 


wil 


used. A stencil of the design is 
painted, cemented or photographical- 


f reproduced on a fine-mesh silk 
screen, and a specially compounded 
semi-liquid pigment is squeegeed 
through the screen to form the de- 
sion on the metal surface. For match- 
ing parts of complex contours, a 
photosensitive coating can be used. 
The coating is applied to the part in 
a darkroom, a glass cloth negative is 
positioned over it, and photoflood 
lamps are used to expose the coating 
The unexposed material is washed 
off and the sensitized material forms 
the mask. 

i. Electroplates. This method has 
been used successfully by North 
American’s Columbus, O. division. 
The part of the sheet to be chem- 
milled is masked by conventional 
electroplating techniques and the un- 
masked areas are copper-plated. The 
original masking is then stripped and 
the copper plate acts as the mask for 
hem-milling. 

Controls—Currently, the principal 
control is one that determines how 
much metal has been removed from 
a part in the etching tank and is de- 
signed to ring an alarm or trigger a 
mechanism to remove the metal from 
the tank when the predetermined 
depth of penetration has been reach 
ed. Now being tested is a device 
that will control etching rate and 
chemical concentration of the solu- 
tion. Other electronic devices are be- 
ing developed to control rate of im- 
mersion or removal of the metal so 


that accurately tapered parts can be 
produced. 


Cost 


Cost comparisons show a consider- 
able advantage for chem-milling over 
machine milling. The cost of chem- 
milling, unlike that of machine mill- 
ing, is not reduced substantially as 
production quantity increases. On the 
other hand, many parts that can be 
chem-milled are economically impos- 
sib! to consider for machine milling 
an’ no significant cost comparisons 
can be made. 

“perating costs increase with the 
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Aluminum sheet tapered by chem-milling. Uniform thicknesses as low as 0.002 in. have 


been achieved by tapering. 


BASE PLATE Bae 
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Template masking tool with base plate removed. 


complexity of the masking required. 
Based on a tentative cost of $0.18 
per Ib of etchant, the operating cost 
per lb of aluminum removed is $0.27 
where no masking is required, com- 
pared to a conservative figure of 
$1.00 for machine milling. For tem- 
plate masking, the cost of tooling and 
of the clamping and unclamping la- 
bor must be added, but this cost 1s 
low and the tooling does not deter- 
iorate in the solution. For masking 
by tape, paint and silk-screen meth- 
ods, the cost of the masking mater- 
ials and of the application and strip- 
ping labor must be added. A prelim- 
inary cost survey on one produc- 
tion part showed figures of $9.36 per 
part for chem-milling with paint 
spray masking, $25.00 for machine 
milling at North American’s Dow- 
ney plant and $80.00 per part for 









machine milling in 60- to 150-part 
lots by a subcontractor. Cost figures 
for photosensitive-type masking tech- 
niques are not yet available, pending 
more complete development of the 
process. 

From the standpoint of initial 
equipment requirements, the cost of 
a complete Chem-Mill setup has been 
estimated at about $30,000. If a con- 
ventional metal cleaning installation 
should be available, the initial cost 
would be considerably reduced. A 
study of one particular manufactur- 
ing requirement, where parts had to 
be released on a definite time sched- 
ule, showed that three milling ma- 
chines, costing about $600,000, 
would be required to do the job of a 
$30,000 chem-milling setup. A 
chem-milling installation of this size 
would occupy about 5000 sq ft. 























































Pressed and Sintered 
Glass Powder Shapes 


Provide — Intricate Design 


° Close Tolerance 
° High Properties 


by WILLIAM H. McKNIGHT, Corning Glass Works 














Powdered glass (left) made from crushed glass (right) is formed into parts that retain desirable characteristics of glass by new technique 


@ A RECENT DEVELOPMENT in th 
technology of glass fabrication closel 
resembles powder metallurgy. Callec 
Multiform, it is a cold-giass-work- 
ing technique, which allows the 
forming of glass into a wide variety of 
precise shapes and intricate patterns 
which would be impractical with con- 
ventional molten giass-forming tech- 
niques. Powdered glass is mixed with 
a binder, molded, and sintered ‘0 
form a vacuum-tight monolithic struc: 
ture with a density of about 98% 
that of an equal volume of the parent 
glass. The resultant parts retain the 
desirable characteristics of glass, such 
as thermal endurance, corrosion f¢ 
sistance and dielectric strength. The 
material is opaque, and normally 
white though colorants may be intro- 


duced if desired. 
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properties and Characteristics 


r'| physical and electrical prop- 
f the glass from which the 


arti Ul 

so | compact is made are left es- 
sentially unchanged in the finished 
Da [he mechanical strength is 
- less than that of a part made 
f solid glass. However, for most ap- 
plications, this difference is neg- 


One characteristic of sintered glass 
forms not found in glass worked by 
other methods is its lack of continu- 
ous bubbles. Conventionally formed 
glass has occasional seeds or blisters 
formed by entrapped gas. In drawn 
tubing and cane, these take the form 
of elongated seeds or hair lines. In 
the early phases of television picture 
tube manufacture, when glass cane 
was used within the neck of the tube 
for electrode mounts, ‘his trapped 
gas created a prolbem. Sintered glass 
powder rods have proven to be a 
satisfactory solution, and many tele- 
vision tube manufacturers use them 
today. 

Most types of glass lend themselves 
to Multiforming, some being espe- 
cially adapted to the process. This 
permits a wide choice of materials 
with varying coefficients of thermal 
expansion. Sealing beads or other 
items can be made of types of glass 


gun mounts. 


with expansion coefhcients matching 
those of numerous materials such 
as tungsten, molybdenum, platinum, 


Properties of Glass 
(Multiform vs. Parent Glass) 














Multiform Parent Glass 
96% Conven- 96% 
Silica tional Silica 
(Vycor- Pyrex Pyrex Pyrex (Vycor- 
Brandé— | (7761) (7070) (7761) Brand— 
7900) 7900) 
um coat exp, 32- 570 F, per deg x 10" 7 4.7 18.4 17.8 18.4 4.2 
Max service temp, F 1470 840 860 840 ua 
Softening point, F — — — 1435 2730 
Mod of rupture (glazed) annealed, psi 6000 to 10,000 


Depends on size, shape, etc. 























Srecatiinieall (factor of increase over 1.5 2.0 2.0 4.0 
annealed) 
Specific gravity A Se. Ses 2.23 2.18 
Approx volume resistivity, log R at 9.8 12.0 11.2 9.4 _— 
480 F (ohms/cu cm) 
log R at 660 F 8.1 10.0 9.1 7.7 — 
Approx power factor at 68 F, 1 mega- 0.10 
cycle 0.16 0.10 0.08 0.18 0.05 
Dielectric constant at 68 F, 1 megacycle 4.0 4.0 4.0 4.5 4.0 





en, 
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The lack of air or gas inclusions makes Multiform well adapted for use as cathode ray 


carbon steel, 17% chromium steels, 
Dumet, Kovar and mica. The selec- 
tion of the parent glass to be used 
depends on requirements of the fin- 
ished part, such as the ambient serv- 
ice conditions, expansion and elec- 
trical characteristics, etc. 

The surface of a Multiform shape 
is smooth but slightly more irregular 
than hot-molded glass. This feature 
is generally desirable where surface 
irregularities are critical for metalliz- 
ing and stamped paint designs. On 
parts where surface electrical conduc- 
tivity is important, the longer path 
provided by the slight irregularities 
is usually advantageous. If necessary, 
the surface may be fire-polished. 


Shapes, Sizes and Tolerances 


In designing parts to be manufac- 
tured by the process, the require- 
ments of straight press-type dry mold- 
ing should be kept in mind. Irregu- 
lar surfaces should be perpendicular 
to the press stroke and axes of holes 
should be parallel to it. Undercuts 
and re-entrants should be avoided and 
generous radii should be allowed be- 
tween heavy and light sections. 
Where large pieces, irregular shapes 
or small quantities are required, 
shapes may be slip-cast by a method 


95 






































similar to general ceramic technique. 
The dry-pressing method allows a 
wide variety of possible shapes. Typ! 


| 


cal shapes produced by the method 


are beads, cylinders and headers with 
o.d. ranging from 0.060 to 2.0 in., 
with a minimum i.d. of 0.030 in 
Also 

mounts 0.157 in. in height and 
width, and 0.787 to 6.0 in. in length. 
Graded seal cylinders are also pro- 
duced to join two types of glass with 
differing expansion coefficients. One 
cylinder is composed of 8 rings with 
a graduated expansion from 46 x 
10-7 at one end to 8 x 10-7 at the 
other. An accompanying table indi- 
cates normal and special dimensional 
tolerances held in dry-press Multi- 
forming. Design, of course, affects 
tolerance, and finer tolerance can be 
obtained by grinding or polishing 
when necessary. 

Large or irregular pieces which do 
not lend themselves to the dry-press- 
ing technique can be slip cast with 
holes and re-entrants at any required 
angle. Tolerances can be held to 
+ 1% or 0.010 in., whichever is 
greater. The major limitation to slip- 
casting is that only the 96% Silica 
(Vycor Brand) and _ fused silica 
glasses are suited to the method. 
Though exceptions are possible, the 
present size limitations on parts made 
by this method are as follows: 


produc ed are 


c 


levision gun 
‘ 


Maximum Weight 60 Ib 
Maximum Height 8 in. 
O.D. 14, to 28 in 
Minimum Wall 

Thickness 5/16 in 


Both slip-cast and dry pressed parts 
may be furnished in a semi-fired 
state. In this condition the glass is 
fairly fragile, but it can be machined 
by conventional metal working tools 
to make such items as experimental 
design samples. After machining, the 
semi-fired form must be fired to com- 
plete the sintering. Sintered glass 


Metallic elements can be easily fixed to 
the glass as illustrated by these multiple 
leads of a glass-metal header. 


powder parts may be assembled to 
metal parts by soldering, allowing 
the inclusion of such items as sil- 


vered bands and printed circuits in 
the design of components. 
Multiform parts are finding many 
applications in the rapidly expanding 
electronics industry. As well as tele 


vision gun mounts, leads which must 


be hermetically sealed through other 


materials are being produced. Tube 
bases and headers for potted elec 


tronic components are 


being con- 





structed with accurately spaced hy 
and shoulders. Glass cases wit!) }j 
dielectric strength and low 
being formed for use as h 
ally sealed containers. Two 
most recent items are pill-s 

for transistors and diodes 
hemical 


bubble ¢ aps 


industry pipe lit 
and perforate 
for fractionating columns, and 
cal pump sealing rings are pr 
valuable applications for th 
type of glass form 


Sample Dimensional Tolerances for Dry-Press Multiform 





Typical Tolerances 


Special Tolerances 








Nominal Thick. or Thick. or 
Dimension, in. Dia., in. Length, in. Dia., in Length, ir 
). 000-0 .199 t+-0.005 108 3 
) 20044 299 O06 +O. O10 +~{) OOY 
300: 799 X)7 XK) 19 \ 








Parts can be either dry-pressed or slip-cas 


t, and a wide variety of shapes formed. 


So 
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Solid bronze and sand castings before machining, used 


for cylindrical and flanged sleeve bearings. 





Bronze Co.) 


Various shapes used in sleeve bearing applications. (All photos courtesy Johnson 


Used alone or in combination with 


other bearing materials, 


Copper Alloy Bearings 


meet a wide range ot 
service requirements. 


A range of bushing sizes bored from a single solid 


bronze bar. 


® COPPER ALLOYS in various bear- 
ing constructions have a wide range 
of bearing properties that fit them 
for many bearing applications. Used 
alone or in combination with steel, 
babbitt and graphite, the bronzes and 
copper leads meet extreme conditions 
of load, speed and lubrication. A par- 
tial list of bearing constructions is 
shown in the accompanying box. Fur- 
ther modifications of these combina- 
tions are also used. 

The range of bearing properties of 
the copper alloys has been greatly ex- 
tended by the use of electrodeposited 
overlay alloys, and by the use of sin- 
tered powdered metals. To meet pres- 
ent day requirements for high speeds 
and loads, multiple layer bearings 
have been developed using bronze as 
a backing, a surface layer or an in- 
termediate layer between a steel back- 
ing and an overlay white metal alloy. 
To meet requirements for restricted 
lubrication porous bronze bushings 
have been developed. Each of these 
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bearing structures fills a need for a 
specific field of application, but the 
bearing properties of the bronze al- 
loys used are essential to the per- 
formance of the bearing. 


Alloys and Forms Available 


Bronze alloys are available from 
many sources and in a number of 
forms. They are generally made as 
castings to a print. They are also 


Copper Alloy Bearing 
Constructions 





Cast Bronze 

Cast Leaded Bronze 

Cast Copper Lead 
Wrought Bronze 

Bronze on Steel 

Copper Lead on Steel 
Copper Lead with Overlay 
Gridded Copper Lead 
Graphited Bronze 
Sintered Bronze 











by J. B. MOHLER, Consultant 


available as standard bar stock if 
solid, hexagonal and hollow bars as 
S.A.E. 660 alloy (83 Cu, 7 Sn, 7 
Pb). Also a great many general pur- 
pose bronze bushings are manufac- 
tured in stock sizes. In addition, 
many bronze bushings of wide use, 
such as electric motor bushings are 
available as standard replacement 
parts. 

Solid bronze bearing stock is made 
by sand casting, permanent mold cast- 
ing, investment casting, centrifugal 
casting and continuous casting. For a 
particular alloy, a considerable range 
in properties can be obtained by cast- 
ing methods that result in rapid 
freezing of the metal as compared to 
sand casting. However, the properties 
of the bronzes are more easily 
changed by the addition of tin, lead 
or other metals to the alloys than by 
changing the casting practice. There- 
fore, for practical purposes it is best 
to consider the alloys rather than the 
casting methods. 


















Table 1—Copper Base Bearing Alloys 











Composition, % 
oe 4 Ten. Str, Hardness 
psi Brinell 

Cu Sn Pb Zn 

90 10 38,000 70 
80 10 10 32,000 65 
85 5 5 5 34,000 60 
83 7 7 3 34,000 60 
85 5 10 — 30,000 60 
80 5 15 30,000 55 
70 10 20 28,000 55 
70 5 25 — 21,000 48 
75 — 25 — 18,000 42 
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Hundreds of copper alloys could 
be listed as bearing alloys. In fact, 
any copper alloy is a potential bear- 
ing alloy, since the variation in bear- 
ing requirements is broader than the 
range of properties covered by the 
copper alloys. On the other hand, 
the majority of applications for the 
bronzes can be taken care of by a 
relatively small number of alloys. 

The copper bearing alloys are of 
three types: 1) the bronzes contain- 
ing copper and tin, 2) the leaded 
bronzes containing copper, tin and 
lead, and 3) the copper leads. These 
might also be referred to as the hard, 
intermediate and soft alloys. A list 
ing of alloys and the approximate 
strength and hardness of sand cast- 
ings is shown in Table 1 

Basically the alloys are copper-tin- 
lead alloys. Zinc is usually added for 
casting purposes to deoxidize the 
metal and increase fluidity during 
casting. Phosphorus is added as an 
alternative for the same purpose. 
Lead is sometimes added to the 
bronzes as a minor element to in- 
crease machinability rather than for 
bearing purposes. Aluminum, silicon, 
beryllium, antimony and nickel may 
be added to increase the mechanical 
properties and to increase wear re- 
sistance. Nickel may be substituted 
for some of the tin to produce a 
heat-treatable alloy. 

It is by the use of these minor 
elements that many alloy variations 
have been produced. Special proper- 
ties may be obtained by the use of 
such alloys, but lower costs are pos- 
sible by the use of a standard alloy 
to a standard specification. 


Bearing Properties 


Sleeve bearing materials must meet 
a large number of requirements. Fail 
ure to satisfy any one of them may 
mean an unsatisfactory material, 

The material must have sufficient 
bearing load capacity. Where the 
load is high and is the most im- 
portant factor, the hard bronzes are 
re the only alloys that can be used. 

A closely related factor to load ca- 
pacity is resistance to pounding. The 
alloy must not only endure the unit 
loading, but in many cases must also 
withstand shock loads or repeated 
pounding. 

The alloy must be resistant to 
sages The coefficient of friction for 

1 specific application must be sufh- 
ciently low to avoid build-up of heat 
with eventual galling, pick- up of 
metal by the shaft and finally seizure. 
At higher speeds, coefficient of fric- 
tion becomes important and it is often 
necessary to use a copper-lead alloy 
with a supply of free lead available 
in the alloy to provide seizure resist- 
ant properties. When seizure is a 
prime factor, the softer alloys must 
be used at sacrifice of load capacity 

In many bearing applications the 
alloy selected is a compromise be- 
tween high load and high speed 
properties. None of the copper alloys 
can be used for high loads at high 
speeds, but they do satisfy a great 
range of other speed and load appli- 
cations. Table 2 is a general listing 
of how the copper alloys can be used 
at various speeds and loads. 

A sleeve bearing alloy must have 
good wear resistance to avoid fre- 





quent replacement. The har 


are generally more wear resist “sd es 
the soft alloys. On the oth 
a hard alloy will cause mo 
wear than soft alloys. This 
is corrected either by using 
shaft or by using a softer be 
loy and repl: cing bearings rat 
undergoing the expense of replacing De 
the shaft. | 
Bearings must be sufficiently sof; : | 
to engulf or embed harmful particles 
Most wear in bearings is abrasiy req 
wear due to presence of pritt ( 
particles. Grit between the bearing tiot 
and shaft not only causes wear but bea 
can generate heat and promote seiz. ing 
ure. the 
The bearing alloy must also have lim 
an adequate elasticity and plasticity met 
to move both temporarily and perma. ciet 
nently under the influence of forces due 
that might otherwise destroy the Pla 
bearing clearance. The conformabilit; gro 
of bronzes i is quite good in many ap- lub 
plications and they have the ability att 
to adjust to a certain amount of edge tior 
loading and misalignment. tior 
By a compromise of bearing prop- i 
erties, the bronzes are used at high area 
loads and low speeds, the copper lens 
leads at intermediate loads and kee} 
speeds, and the leaded bronzes at « pocl 
wide range of conditions between tion 
these two. T 
In some cases there is a choice of port 
bearing materials. It may be possible ac 


to use copper lead as an alternativ too 
for a babbitt-lined bearing. A so! ) 
cast, copper-lead bearing will « 
be cheaper than a lined bearing, ie lea 
ticularly for full round bearings ana im 
heavy wall bearings. M Machinabilit xpi 
may also be a factor. The leaded r 
bronzes can be machined to a good Mus 
finish at high speeds. 

Bronze sand castings can be mad 

















in relatively intricate shapes of high om 
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Because of these possibili- 
cuigs are often made for 
purposes. The casting may 

bearing and also function 
tural part. It may contain 
nd bosses or it may be ma- 
threaded to service a 


IFpOs¢ : 


Design Factors 


Besides the problem of selecting 
proper alloy to meet the bearing 
requirements, there are other consid- 
erations such as design and lubrica- 
tion that are Closely related to the 
bearing material selected. Many bear- 
‘ng failures are unjustly blamed on 
‘he material. The bearing alloy is 
limited as to tolerance for misalign- 
ment, improper clearance or insufh- 
cient lubrication. Failure can also be 
due to the design of the bearing. 
Placement of oil holes and oil 
erooves depends on whether forced 
lubrication is used, or whether lubri- 
ation depends on the pumping ac- 
tion of the moving shaft in conjunc- 
tion with a drip or wick feed. The 
oil must be carried to the high load 
area of the bearing, along the entire 
length and in sufficient volume to 
keep the bearing surface cool. Mud 
pockets may also be used for collec- 
tion and flushing away of dirt. 
The length of the bearing is im- 
portant. If it is too short the unit 
loading may be high, and if it is 
too long the oil film may be broken 
ie to shaft deflection. There are also 
limitations on clearance. Sufficient 
learance is required to take care of 
limensional tolerances and thermal 
xpansion of the bronze, but the 
liameters of the shaft and bearings 
must not be too different if sufficient 
bearing area is to be provided. In 
ritical applications alignment be- 
omes important and it is often nec- 
essary to bore after the bearing is 
in place. Specifications for clearance, 
dimensional tolerances, oil grooving, 


load and speed capacities vary consid- 
erably. 


Applications 


In almost all applications where 
solid bronze bearings are used they 
are eventually replaced due to wear. 
Where pounding, fatigue, or high 
speecs at high loads become the 
limiting factors, the multiple layer 
bearings are generally used. How- 
“ver, 2 great many of the bearing ap- 
plications are in the range where the 


“oppc' alloys best satisfy the require- 
ment 
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Table 3—Bearing Properties 





of the Copper Alloys 





Copper-Lead 


Leaded-Bronze Tin-Bronze 





Load Capacity Moderate 
Speed Moderate 
Seatability Good 
Seizure Resistance Good 
Embeddability Good 
Corrosion Resistance Poor 
Fatigue Resistance Fair 





High High 


Low Low 
Fair Fait 
Fait Poot 
Fait Poot 
Fait Good 


Good Good 








A listing of comparative bearing 
properties is given in Table 3 for the 
three classes of copper bearing alloys. 
In Table 1, the high load alloys are 
at the top of the table and the high 
speed alloys at the bottom. There is 
not a great difference between any 
alloy and the next one below it in 
the table in terms of bearing prop- 
erties. If a given alloy is satisfactory 
the alloys below it will be used for 
applications at higher speeds, lower 
loads and where it is desirable for 
the alloy to embed dirt and conform 
more readily. 

The high load alloys are used for 
heavy duty loads at low speeds in 
such applications as roll neck bear- 
ings for rolling mills, lathe bearings, 
piston pin bushings, valve guides 
and levers. In an application such as 
a piston pin bushing in a large 
Diesel engine, the load based on pro- 
jected area may be 10,000 psi. With 
good lubrication and the relatively 
small rocking motion the 80-10-10 
alloy will give good service when 
used with a hardened pin. Clearance 
for such an application may be 
0.0005 in. per in. of shaft diameter. 

The leaded bronzes are used for 
intermediate loads and general pur- 
pose applications. They are used 
for light duty machinery, fractional 
horsepower electric motors, home ap- 
pliances, farm machinery, pumps, 
thrust washers and cable drum bear- 
ings for lift machines. In a typical 
electric motor application the load 
may be 100 psi, the surface speed 
250 ft per min and the clearance 
0.001 in. per in. of shaft diameter. 

The copper leads are used at mod- 
erate loads and speeds for small in- 
ternal combustion engines and large 
internal combustion engines for main 
and connecting rod bearings, but not 
for the heavy duty automotive en- 
gines. They are also used for many 
miscellaneous applications in this 
same load range, such as for large 


Solid and cored bronze bearing stock, 


general purpose and replacement bushings. 


electric motors, turbines and steam 
engines. The general application 
range may include loads of 200 to 
1000 psi, speeds of 200 to 800 ft per 
min and clearances of 0.0005 to 0.002 
in. per in. of shaft: diameter. 

No particular bearing material, 
structure or design can be recom- 
mended for general application to a 
field of products, such as electrical 
motors or internal combustion en- 
gines. Many alloys and types of 
bearings will be found in each field. 
To select a bearing material it is 
necessary to start with the unit, and 
consider speed, load, clearance, tem- 

rature, dirt, alignment, viscosity of 
the oil, method of lubrication, length 
of the bearing, shaft deflection, cold 
starting conditions, shaft finish and 
shaft hardness. Many tables and for- 
mulas exist in engineering literature 
to estimate the limiting conditions, 
but for the most practical cases, the 
decision is made on a basis of similar 
usage and bearing acceptance tests in 
the specific equipment. For a great 
many applications where conditions 
are not critical, bronze alloys are 
used merely on a general purpose 
basis. 
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Landing gear components for giant aircraft such as 200-passenger 
Douglas YC-124B, which has gross weight of 200,000 Ib, are 


New Super-High Streng 
Structural Steels 


Developed to improve the strength-weight ratio of air- 


craft components, these steels can be heat treated to 
strength levels of 200,000 to 300,000 psi. 


by A. E. NEHRENBERG, 


Supervisor, Research Laboratory, Crucible Steel Company of America 
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forged from the new high strength structural steels. These steels 


are used also in airframe components. 


@ DURING THE PAST few years 3 
new class of steels has been d 
veloped which is designed to 
quenched and tempered to hig 
strength levels. These steels, 
veloped for use in aircraft landing 
gear and airframe components att 
different from the high-strength 
low-alloy structural steels — which 
have been used in the hot rolled 
or normalized condition for many 
years in structures which are s0 
large that heat treatment is impos 
sible. 


The new steels, having compos 
tions conducive to deep hardening 
can be through-hardened in any 
size up to 4 in. in diameter and 
possess superior toughness whet 
heat treated to strengths above 
200,000 psi. They were developed 
as a result of the constant search 
by the aircraft designer for th 
strongest materials of the lightes! 
weight. 


MATERIALS & METHODS 
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Comparison of High Strength and Super High-Strength Steels 
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Yield Izod Impact Value 
Strength, Tensile Elong, Red. of Rockwell V-Notch, ft-lb 
iterial Composition, % Heat Treatment 0.2% Strength, Y% Area, Hard- 
offset, psi (2 in.) Y% ness 
| psi 70 F 40 F 
a ' 
| 4 + ( 0+ Mit lL; 4. ) A y) | ; 25 
0.30 Si, 0.80 Cr 212,00 236,000 
1.80 Ni, 0.25 Mo 
LH f ).25 C, 1.35 Mn, | O1l quenched from) 190,000 230,000 13 49 C46 30 25 
1.50 Si, 1.80 Ni, 1600 F, tempered 
25 Cr, 0.40 Mo at 550 F 
Super HY-Tuf 0.40 C, 1.30 Mn, | Oil quenched from) 241,000 294,000 10 35 C54 14 1] 
2.30 Si, 1.40 Cr, 1700 F, tempered 
0.20 V, 0.35 Mo at 550 F 
High Carbon 0.47 C, 1.28 Mn, | Oil quenched from 325,000 24 9.5 
Super HY-Tuf 2.42 Si, 1.11 Ce, 1700 F, tempered 
0.25 V, 0.42 Mo 4 hr at 500 F 
Ten years ago the strongest yet seemed reluctant to use steel having 
lichtest material available for air- an Izod value much lower than that +. I 
ees . “ p z : ; , x 
craft structure was 24S aluminum. corresponding with the 180,000 psi 300 — Super Hy-Tuf — 
[his alloy having a tensile strength tensile strength level, it seemed nec- Zz \ 40% C 
of about 60,000 psi was preferred essary to determine if a steel could o » 
that time for the airframe. In be developed which would have 30 & 260 ~ 
the landing gear where steel with to 40 ft-lb Izod at a higher level of c 8.4340 
its higher elastic modulus is pre- tensile strength. £220 
ferred, SAE 4340, heat treated to £ a” 
- 7 ' 14) 
about 180,000 psi tensile strength Hi h Stren th Steels © »* 
was used. Since steel weighs about g E 180 ‘ 
3 times as much as 24S, steel hav- These considerations led to the de- e 1. 
ing a tensile strength of 180,000 velopment of a 0.259 carbon-high 30 
psi has the same load carrying silicon steel containing balanced 2 y 
capacity as 24S which has a tensile amounts of nickel, chromium, molyb- a nas Ps 6 
strength of 60,000 psi. denum and manganese. The steel, ir 20 a 7 
yn ¢ . “ 
During the last 10 vears 75S designated HY-Tuf, met the require- = y 4 ap Pe 
luminum became available and ment that it have the same ductility & 10 4340 “s.| \y?% 
this alloy, which is 16% stronger and toughness at 230,000 psi as SAE E > % 
© . = , ‘ ) > =a , v 
but weighs no more than 24S, has i340 has at 180,000 psi. Extensive S 
now e , rf investigation of the effect of notches _ 8 
| been adopted for airframe * oe , e : oe ge gga 0 200 400 600 800 1000 
uction. The steel landing on ductility showed that this stee Tempering Temperature, F 


tensile 
psi is no 


g designed to have a 
strength of 180,000 
longer equal in load carrying 
apacity to the new aluminum air- 
frame. The tensile strength of 75S 
is about 70,000 psi and a steel land- 
ing gear would have to be designed 
with a tensile strength of 210,000 
psi to be as efficient. The conven- 


tional nickel-chromium-molybdenum 


steel, SAE 4340, can be readily heat 
treated to the 210,000 psi tensile 
strength level, but the increase in 
strength is accompanied by a definite 
‘owering of the ductility and impact 
resistance. Increasing the tensile 
strength from 180,000 to 210,000 
Ps: results in a reduction of the Izod 
t value from 35 to about 15 
Similar properties were found 
in. large number of existing steels. 

uch as the aircraft designers 
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and others developed for the same 
purpose are clearly superior to such 
alloy steels as 4340, 4140, 3140 
when the comparison is made on 
steels heat treated to strength levels 
above 200,000 psi. 

We have only a meager amount of 
information concerning the properties 
of the competitive steels, but pre- 
liminary indications are that their 
properties are generally of about the 
same order of magnitude as those of 
HY-Tuf. The accompanying table 
shows the results of tensile tests 
made by an independent laboratory 
on three of the new super high 
strength steels. The composition des- 
ignated B-514 was developed by U. S. 
Steel Co. and the Cr-Ni-Mo-V steel 
is a development of Republic Steel 
Corp. Note that the carbon content 
of each of the super high strength 







Effect of 
Mechanical Properties of 4340 and Super 


HY-Tuf. 


Stress, |OOO psi 
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Relationship between properties and carbon 


content of Super HY-Tuf. 
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steels is only 0.25 to 0.30%. This is 
highly significant. The last column in 
the table contains the properties of 
SAE 4340 heat treated to two levels 
180,000 psi tensile strength and 236,- 
OOO psi tensile strength whereas that 
shown for the Cr-Ni-Mo-V steel is 


somewhat lower [he elongation 
value shown for B-514 is indicated 
to be for a 1-in. gage length and is 
low if taken at its face value. It is 
likely, however, that the 14% elon- 
gation for B-514 is for a 2-in. gage 
section, and if so, this steel also meets 
the elongation requirement. 

The first experimental landing gear 
forgings of HY-Tuf were installed 
about 5 years ago and its use in this 
application has shown a steady in- 
crease, 

Further development was expe- 
dited by the discovery of certain un- 
derlying principles. 

1. The alloy content must be such 
that completely martensitic structures 
can be vroduced in any size section 
required for the intended applica- 
tion, since the best possible combi- 
nation of strength and notch tough- 
ness is obtained by tempering a com- 
pletely martensitic structure at a low 


tempering temperature to a _ high 
hardness level. 

2. The carbon content must be as 
low as possible to obtain the required 
strength level after heat treatment 
The older high strength steels such 
is 4340 contain 0.40% carbon and 
vecause of this higher carbon content 
are not so resistant to notch impact 
at the 230,000 psi tensile strength 
level as the new steels with their 
lower carbon content. 

3. The peak in the impact temper- 
ing temperature curve should be 
raised to the highest possible temp- 
erature by the addition of silicon or 
some other element which has this 
effect. 


Super High Strength Steels 


After the successful development 
of HY-Tuf, the aircraft industry 
asked for a steel which could be 
heat treated to 300,000 psi tensile 
strength and which, in this condition, 
would have impact properties similar 
to those of HY-Tuf at 230,000 psi 
tensile strength. 

The principles discussed previous- 
ly were used in an attempt to come 
as close as possible to the specified 


t 
| 


New Steels with High Strength, Ductility and Toughness (Schapiro)° 

















Cr-Ni- 
HY-Tuf* B-514> Mo-V S.A.E. 4340 
Type 2° (Datum) 
ANALYSIS, % 
Carbon 0.25 0.25 0.30 0.40 
Manganese 1.35 0.80 0.90 0.65 
Silicon 1.50 0.60 - 0.30 
Copper —— 0.70 —e 
Chromium — 0.70 0.75 0.80 
Nickel 2.00 2.30 1.85 1.80 
Molybdenum 0.40 0.55 0.45 0.25 
Vanadium — — 0.10 —_ 
PROPERTIES 
Ult Str, Ps 235,500 | 228,700 | 247,500 | 180,000 | 236,500 
Yid Str, Psi* 196,700 184,100 222,000 174,000 | 212,000 
Elong in 1 in., % 23.5 14.0 — 23.4 — 
in 2 in., % 14.0 _ 12.0 14.0 10.0 
Reduction of Area, % 49.2 54.8 47.8 45.0 35.0 








NOTES: 
® Made by Crucible Steel Co. 
b Made by U. S. Steel Co. 
© Made by Republic Steel Corp. 
4 Psi for 0.2% offset. 
¢ Metal Progress, April 1951. 


102 


requirements. The carbon conten 
kept as low as possible, silicon 
added to suppress the cementit 
action and the alloy content was 
anced to obtain the required ha: 
ability. The result was Super 
luf, a new 500.000 psi 
strength steel. 

The analysis shown in the tab 
considered to be optimum for 
grade with the exception that sili 
should be about 2.0 rather than 2 

It is noteworthy that no strat 
alloy is added to this steel. In the 
development work it was found that 
nickel need not be present to obtain 
good low temperature properties 

When heat treated to 294,000 psi 
tensile strength the new steel has a 
room temperature V-notch Charpy 
value of 14 ft.-lb. At 40 F tae 
Charpy value is 11 ft lb. The elon. 
gation in 2 in. is 10% and the re. 
duction of area 35%. These prope: 
ties appear to be typical for a 300, 
000 psi tensile strength steel. We 
have obtained comparable properties 
for several other heats and were un- 
able to obtain consistently higher 
toughness or ductility in any of the 
large number of experimental steels 
tested during the course of this de- 
velopment. 

When the best possible combina- 
tion of toughness or ductility and 
high tensile strength are desired, it 
is thought best to employ a temper 
at the temperature corresponding with 
the end of the first stage of tempet 
ing. The strength level can be varied 
by varying the carbon content up to 
about 0.50% max. The relationship 
between carbon content and _ tensile 
strength for Super HY-Tuf austeni! 
ized at 1700 F, oil quenched and 
tempered at 550 F is shown in 4 
graph. After this heat treatment the 
tensile strength increases at the rate 
of about 5000 psi for each increase 
of 0.01% in carbon content. 

Since it is not practical to contro! 
the carbon conteat in commercial 
heats within a range less than about 
0.05%, the tensile strength would 
be subject to a total variation of about 
25,000 psi. For example, melting 
limits for the 300,000 psi tensile 
strength requirement have been es- 
tablished as 0.38 to 0.43% carbon. 
The tensile strength corresponding 
with this variation in carbon content 
will range from about 290,000 to 
315,000 psi. 

There has been some interest 19 
the lower tensile strength level of 
270,000 psi. This requires a some: 
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wer level of carbon, that is, 
from about 0.32 to 0.37%. 
nsile strength associated with 
se of carbon content would 


m about 260.000 to 285.00 


reasing carbon content from 
0 ft-lb for 0.30% carbon to 
lb for 0.44% carbon. The 
tensile strength also decreases 
ncreasing carbon content and 
es less than the tensile strength 

h the carbon content exceeds 
bout 0.34%. It does not appear 

ly. at least at the moment, that 
Il be possible to obtain much 

ter notch toughness in steels at 

se extremely high strength levels 
ind the designer is faced with the 
necessity of working out the best 
mpromise between strength and 

tch toughness. 

[he impact properties of Super 
HY-Tuf and 4340 at two different 
oth levels, 270,000 and 300,000 
ensile strength are compared in 
ph. At the 270,000 psi strength 

Super HY-Tuf is clearly su- 
1x to 4340 in notch impact re- 
nce. At the 300,000 psi strength 

on the other hand, the two 
iterials are about equal in notch 
npact properties. Although 4340 
ntains nickel while Super HY-Tuf 

s not, the low temperature im 

properties of 4340 are no better 

those of Super HY-Tuf 


ther steels which have been 


l VO © | 
posed for use at this high strength 
ire designated TN-2 and 98- 


3V40. Their compositions are given 


Composition of TN-2 and 98BV 40 

















| | Super TN-2| 98BV40 
Carbon 0.38-0.43 | 0.40-0.45 
Manganese ).70-1.00 | 0.75-1.00 
Sil S ’ 70 ). 40-0.70 
Chromium 1.30-1.60 0.80-1.05 
Nic 2.00-2.40 0.60-0.90 
Molybdenum 0.40-0.60 0.45-0.60 
Vancdium — aim 70 06 
Bor: aim 0.0015 

ee 
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fatigue data have been ob- 
ir the new 300.000 psi tensile 
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Notched tensile strengths of steels heat treated to high strength levels. 


strength steels. These data indicate 
that the fatigue strengths of Super 
HY-Tuf and 4340 heat treated to 
this strength level are no greater 
either for notched or unnotched 
specimens over the range from 10,- 
000 to 100,000 cycles than for HY 
Tuf heat treated to 240,000 psi. 
Thus, when a fatigue failure is an 
ticipated, it appears likely that the 
300,000 psi tensile strength steel 
would perform no better than a 240,- 
000 psi tensile strength steel. 

The tensile strength of Super HY 
Tuf can be increased above the 300,- 
000 psi level by increasing the car- 
bon content. When the carbon is 
0.45% the tensile strength after a 
550 F temper is 320,000 psi and the 
Izod value is 11 ft-lb. A further in 
crease in carbon to 0.49% increases 
the tensile strength to 330,000 ps: 
ind decreases the Izod value to 8 
ft-lb. It is not clear what the limiting 
Izod value should be. The 75S alu- 
minum alloy has performed satis- 
factorily although its Izod value is 
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less than 5 ft-lb. Whether the same 
value will assure adequate toughness 
for steel structures remains to be es 
tablished. 
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Applications 


Oxidation resistance at elevated 

temperatures, some resistance to 

chemical attack 
Airplane engine part 
Flue linings 
Space heaters 
Hoods, Stove linings 
High - temperature processing 
equipment 

Furnace parts 


Smooth abrasion resistant surface, 
low coefficient of friction 
Bearings 
Material - transporting  equip- 
ment, such as coal shutes, 
screw conveyers 


Electrical insulation on rigid base 
Insulating rings 
Insulating pins 


Chemical resistance 

Glass-lined chemical tanks 
Beer processing equipment 
Milk processing equipment 
Pipe for corrosive chemicals 
Valves subjected to corrosion 
Linings for hot water heaters 
Pump parts 


Colored surface resistant to abra- 
sion and mild chemical attack 
Decorations in jewelry 
Dishes 
Ash trays 
Interior architectural uses 
Automobile emblems 


Weather resistance plus a pleasing 
appearance 

Signs 

Exterior architectural uses 


Easily cleaned, usually white, sur- 
face resistant to heat and mild 
chemical attack 

Kitchen utensils 

Electrical appliances 

Gas appliances for household 

Hospital ware 

Reflectors 

Show cases 

Commercial refrigeration 


Stoves 






CONVEYING BUCKETS used for carrying 


abrasive material have longer life with 


abrasion resistant ceramic coatings. (Por- 


celain Enamel Institute) 





PUMP PARTS for use with highly corrosive 


liquids are lined with ceramic coatings. 


@== These applications take advantage of the 


@ THOSE CERAMIC COATINGS which 
are thin layers of glass or which 
are composed of crystalline materials 
in a glass matrix, are usually called 
vitreous enamels, porcelain enamels 
or glass linings. The latter term is 
reserved for coatings which are 
highly resistant to chemical attack, 
while less glassy types are often 
called refractory coatings because 
the crystalline materials added make 
them more heat resistant. All of 
these can be designated by the more 
general term ‘‘ceramic coatings’. 

Ceramic coatings are hard, scratch 
resistant, withstand a reasonable de- 
gree of thermal shock, and can be 
heated without damage at tempera- 
tures where organic materials will 
char or burn. However, there are 
other properties whose values are 
only now being recognized and 
utilized. 


Preparation of Coatings 


Ceramic coatings can be applied 
to metal parts readily on a produc- 
tion basis. The constituents of the 
coatings are mainly powders of 
glass and refractory oxides plus a 
suspending agent, such as Clay. 
These are milled together in water 
and the suspension, or slip, is then 


applied on the previously formed 
metal shape by dipping or spraying 
After drying, the coated piece 1s 
fired at temperatures ranging from 
1000 to 2000 F for a period of fron 
three minutes to an hour, depend 
ing on the nature of the coating 
and thickness of the metal base. 
The relative thermal expansio! 
of the coating and the metal 1 
important, but ordinarily not ex 
tremely critical. Usually, it is desir 
able to have the coating in com 
pression when the fabricated article 
is at room temperature. The op 
timum amount of compression de- 
pends on the thickness of the coat- 
ing and of the metal base. The 
closest match in expansion of the 
two materials is required when the 
coating and the metal are both 
heavy. Coatings around 5 to ) 
mils thick usually have a thermal 
expansion of about four-fifths that 
of the metal base. Of course, ther 
mal expansion is a serious problem 
when the metal has an appreciable 
volume change in the temperaturt 
range where the coating 1s rigid. 


Chemical Resistance 


Generally, the more che! ically 
resistant glasses are the mo 





re- 


MATERIALS & MET!i0DS 











» 









Sdn ei eee 


rrOsive 


gs, 


the 


ormed 
aying 
~~ | 
from 
fron 
pend 
Oating 
ise. 
insiol 
tal 
x. oi 
desir 
com 
artic! 
€ Op 
n de- 
- COal- 
The 
sf the 
Nn the 
both 
to 15 
ermal 
s that 
ther: 
oblem 
ciable 
rature 


oid, 


ically 
re- 









REARING 


oe es and low coefficient of friction. 
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vith ceramic coatings have smooth, abrasion resis- 










CERAMIC COATED PIPE re- 


sists molten aluminum and COATED PANELS, after drying, are fired at temperatures 
is used in aluminum puri- ranging from 1000 to 2000 F. (All photos, except as in- 
fication. dicated, from Barrows Porcelain Enamel Co.) 


Properties of Ceramic-Coated Metals 


iractory ones. For best chemical 
resistance, therefore, firing the coat- 
ngs at as high a temperature as 
possible is desirable. Unfortunately, 

properties of the metal limit the 

ximum temperature which can 
be employed. The steel used for 
most enameling starts to deform at 


around 1650 F. Heavy-gage stock 
in be heated somewhat higher, but 
lighter gages will deform badly un- 
less carefully supported. The result 
is that most commercial enameling 
is done at 1550 F or below. 

In the dry-process enameling of 
cast iron, the ware is heated to a 
somewhat higher temperature, but 
the nature of the application proc- 
ess requires that the enamel be 
very fluid at enameling tempera- 
tures. Also, the compositions are 
made more fusible than those 
usually used on sheet steel. In spite 
of this limitation a high degree of 
chemical resistance is obtained. 

Regular commercial enamels are 
Sulficiently resistant to be unstained 
by fruit acid and to be attacked 
slowly by boiling in most of 
ommon acids. Special coatings 
hemical equipment, glass lin- 
are extremely resistant to these 
PO! ng acids, and are attacked at 
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by BURNHAM W. KING, Consultant, Battelle Memorial Institute 





JET ENGINE TAIL CONES, furnace hoods, and high temperature processing e.vipment use 
ceramic coated metals for their oxidation resistance at elevated temperatures. 
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an inch or less per year. The usual 
ceramic coating is resistant to mild 
alkaline solutions, but not highly 
resistant to hot solutions. 
Glass-lined 
will withstand boiling solutions 


with a pH of 12 


Caustic 
equipment, however, 
ror long periods 
The weather resistance of enamels 
is sufficient to allow excellent ser- 
vice on the exterior of buildings 
and seven-year tests by the National 
Bureau of Standards show almost 
no attack on acid-resistant-type en- 
amels, except in areas where the at- 
mosphere was exceptionally — cor- 
rosive. 


Mechanical Properties 


The mechanical properties of ce- 
ramic-coated articles are controlled 
by the properties of coating and 
metal and by the thickness of the 
two materials. The properties of a 
ceramic coating can be varied some- 
what by changes in formulation, but 
all ceramic coatings contain a high 
percentage of glass, a brittle mate- 
rial which behaves accordingly. To 
obtain an article which will with- 
stand mechanical abuse, it is usually 
desirable to apply the coating as 
thinly as possible and to use a rela- 
tively heavy metal base. At present, 
coatings only one mil thick are 
sometimes used commercially, but 
coatings may range from about two 
to seventy mils depending on type 
of coating and nature of the metal 
base. 

If both coating and metal are 
thin, the combination becomes quite 
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How strength of enameled iron compares 


with bare metal. 
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the rate of only one thousandth of 


Hexible. 
celain enamel thickness of 114% mils 


and an iron of 10 mils, the coated 
1 


For example, with a por- 


metal can be bent on a il 
radius without enamel failure. Ac- 
tually, such an enamel adds con- 


en ae ; ae +] 
siderable rigidity, and even strength 


l 


T 


to the combination. This fact ts 
well illustrated by impact or bend 
ing tests on enameled kitchenware 
In this case, doubling the enamel! 
thickness may increase the 
strength 10% or more. 

Another example of the stiffen 
ing effect of porcelain enamels is 
provided by data presented in a 
graph. This 
quired to produce a given amount 
of deflection in enameled and in 
uncoated sheet iron. The enamel 
thickness was estimated by assum- 
ing that a porcelain enamel applied 
at a weight of 5 gm per sq ft. has a 
thickness of 0.001 in. 

These examples illustrate the 
relative importance of increasing 
the thickness of enamel or of the 
metal. Starting with 18, 20, or 26 
gage iron, the effect of adding en 
amel is shown by the solid line, 
whereas, the effect of increasing the 
metal thickness is shown by the 
broken line. Although the density of 
porcelain enamel is less than one- 
third that of iron, the stiffening effect 
of an enamel coating can be three 
times or more that of an equivalent 
thickness of iron. 


New Developments and Applications 


To obtain thin enamel films, 
only one coat can be applied. This 
necessitates the elimination of the 
dark colored ground, or grip coat, 
which is ordinarily used under 
white or light-colored coatings to 
provide adherence to the metal. 
Considerable effort has been de- 
voted to this problem, especially to 
the development of a single coating 
of white enamel. The first com- 
mercially successful application of 
a one-coat white was made by the 
Westinghouse Electric Corp, using 
a titanium steel, a nickel dip, and 
a titanium oxide-bearing cover coat. 
Interest now centers in accomplish- 
ing the same results without using 
a special steel. The Strong Manu- 
facturing Co. accomplished this suc- 
cessfully using a special method of 
metal preparation. The quality of 
the finished ware was good, but the 
process was somewhat expensive. 
To date, no entirely satisfactory 
solution has been announced. In 
contrast to the white enamels, the 


impact 


shows the load re- 


refractory-oxide coatings | 
applied directly on the 
the problem of adherence 
serious if they are thin. 
Enamels or glasses, b 


pos¢ d ol oxides, are 


mrat t y t P ) 
protecting th base 


oxidation. By the additi 
more refractory oxides, it 
sible to make coatings fo 
alloys which will withsta: 


peratures as high as 2300 | 


ever, for coatings on ordin: 
rolled steel, the useful tempera 
limit is from 1200-1400 F. Orig 
nally research on high-temperatur 
aimed at replacino 


coatings was 
high-temperature alloys containin; 
elements in short supply wit 
coated, more plentiful metals. This 
protection is provided by an 
crease of only about 2% in weight 
From this work has come the 
that coated metals can serve jp 
other applications where tempera- 
ture or corrosion is a problem 

an example, we now find 
metal used where resistance to molten 
metal is required. 

The smooth, hard 
coated metal has been found to pr 
vide an excellent bearing materia 
with a low coefficient of  frictior 
and little tendency toward pitting 

Limited use is being made of th 
good electrical resistance of ename 
Roughly, an enamel will wit! 
stand about 1000 v per mil of thick- 


ness. However, for general 


surtrace 


a lower figure is employed. Ex 
lent results in continuous operatiot 
have been obtained with potentials 
of 50 to 100 v per mil. Enamel 
parts offer the possibility of using 
stronger and lighter parts, wit 
good electrical 
elevated temperatures. 

Some examples of applications 
in which ceramic-coated metal has 
been employed — successfully 
listed in the accompanying box. 


resistance even 


References 


R. L. Stedfeld, ‘‘A Designer’s Guide 
reous Coatings,’’ Porcelain Enamel Inst 
Wash., D. C. 

ti mm Utena, J. 


Eubanks and W. 
Harrison, ‘“‘Progress Report on the | 
lation of Service Data with Laborato! 
Tests on Porcelain Enamels,”’ presented 
Annual Meeting of American Ceram 
Sce., 1952. 

B. W. King, “Titanium Enamels,” 5? 
June 21, 1948. 


R. L. Fellows, ‘‘Relating Thickness t Ie: 


pact Resistance of Porcelain Et 
Jour. American Ceramic Society, \ 
p. 160, 1943. 


A. I. Andrews and E. W. Dietterle, “Effect 


of Enamel on the Strength of Enam 


Iron.’”’ Jour. American Ceramic Societ 
23. p. 29, 1940. 

A. Pechman, ‘‘Cermets—Possible Answer,“ 
Ultra High Temperatures,” Finish, \ 


10, p. 37, 1953. 


MATERIALS & METHODS 


<= 





| 


Siev 





Ap 





























of the 
name! 


Will 


thi | 
LIICK: 


Ex 


> ration 
entiais 


imeie 


using 


ations 


i has 


OX. 


4 


Table 1—Powder Properties of Chromium-Nickel Alloy Powders 


Chromium-Nickel Alloy Steel Powders 


for High Strength Parts 


Pre-alloyed chromium-nickel powders can 
now be added to low cost reduced iron powders to produce 
strong and wear resistant products. 


by E. GORDON, Metal Hydrides Inc, W. V. Knopp and J. D. Shaw, s-K-¢ Associates 


@ SMALL AMOUNTS OF PRE-ALLOYED 








100 


(by 





EE 


Sieve Analysis 


+100 mesh 


+150 


+ 200 


-4+ 
~) 
Oo 


+325 


Apparent Density, g/cc 
Scott Volumeter) 


80% Chromium 


chromium-nickel powders added to 
iron powders show considerable 


50% Chromium promise for making high strength 





20% Nickel 50% Nickel structural parts. Previous work es- 
= tablished that blends of pre-alloyed 

chromium-nickel powders and iron 

powders can be used to make 

a0 0.8% alloy steel compacts having ex- 


= 


85 


ceptional properties. High tensile 
4.5 strengths and relatively good elonga- 
tion are consistently obtained without 
using secondary operations such as 
11.0 coining or infiltration. While in the 
preliminary work only relatively 
costly electrolytic iron powder was 
62.6 investigated, it has now been found 
that a low cost reduced iron powder 
of low weight loss in hydrogen can 
also be used. In addition it has been 
determined that parts made with iron 
and pre-alloyed chromium - nickel 
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powder are extremely wear resistant. 


Powders and Properties 


Table 2—Primary Powder Additions vs. Alloy Powder Additions To establish the best powder 


— 


blends, alloy powder additions from 





_—..... 


Primary 


50% Chromium 
50% Nickel 








Tensil 


Elong 





Electr 
Coms 
i 


Sinter 





Rockw: 


% Alloy Addition 
Sintered Density, g/cc 
Strength, psi 
on, % in 1 in. 


| Hardness 


6.83 
63,500 
4.9 
B-75 


1.5 to 20% were made to electro- 
80% Chromium lytic iron powder with 1% carbon 
20% Nickel added. On the basis of economics and 
senbicishinpinie icin e clit optimum physicals, the alloy powder 
Alloy Ninel Alloy additions found most satisfactory are: 
2.5% by weight of 80% chromium- 
20% nickel, and 7.5% by weight cf 
50% chromium-50% nickel. The 
43 72 y Be , : 

chromium-nickel alloy powders, pro- 
7.10 6.70 6.63 duced by the hydride process, have 
low oxide content and the particles 
—— Lina nee have relatively porous, irregular struc- 
4.6 2.9 22 ture. The sieve analysis and apparent 
density of the two selected alloy pow- 

B-90 B-79 B-98 ders are given in Table 1. 





Iron Powder and 1% Carbon. 
Pressure: 50 tsi. 
hydrogen 1 hr at 2190 F. 
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Table 2 shows the properties ob- 
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gE, 


Se ed 


tained by adding these pre-alloyed 
chromium-nickel powders to electro- 
lytic iron powder as compared to 
adding the primary metals in the 
same proportions. It is evident from 
these results that the pre alloye d pow- 
der additions produce better results. 

As pointed out earlier, because of 
Cost 1 1S desirable to substitute fre- 
duced iron powder for electrolytic 
iron powder. Much preliminary work 
proved that regardless of pre-treat 
ment, the usual weight loss in hydro 
gen found in most 


sponge iron or 


reduced iron powder gave inferior 
results to electrolytic iron powder. By 
varying the method of manufacture, 
one producer can supply a repro- 
ducible, low weight loss in hydrogen, 
iron powder at only slightly added 
cost, 

in hydrogen on 
this powder is on the order of 0.3% 
and the powder is used without any 
further treatment. Tests on these pow- 
ders varying the carbon content from 
0.75 to 1.5% showed that maximum 
tensile strengths were obtained with 


The weight loss 


Table 3—Properties of Chromium-Nickel Alloy Steel Powder Compacts 


Made with Electrolytic 


i Dade ] ? l ae 
and Reduced Iron Powders 











Electrolytic Reduced Iron Powder 

Iron Powder (0.25% wt loss in H,) 

No 50% Cr 80% Cr 50% Cr 80% Cr 

Alloy 50% Ni 20% Ni 50% Ni 20% Ni 

Additions Added Added Added Added 
Y Alloy Addition 7.5 z:3 ee 2.5 
Y Carbon 1.0 1.0 1.0 1.0 1.5 
Sintered Density 7.12 7.10 6.94 6.80 6.79 
Tensile Strength, 1000 psi 68.5 100.8 98.8 103.0 107.9 
Elongation, % in/in. 4.0 4.6 2.5 2.5 2.5 
Rockwell Hardness B-78 B-90 B-99 B-100 B-97 








Compacting Pressure: 50 tsi. 
Sintered in dry hydrogen for 1 hr at 2190 F. 


Table 4—Heat Treatment of Chromium-Nickel Steel Alloy Compacts 

















Ten. Str Elong, Rockwell 
psi % in 1 in. Hardness 
Water Quenched from 1550 F 68,600 1.7 C-40 
Oil Quenched from 1550 F 81,500 ee, C-38 
Oil Quenched from 1650 F 81,300 icy C-39 
Water Quenched from 1550 F, 
Tempered for 1 hr 
at 400 F 123,500 2.4 B-106 
at 600 F 117,000 2.0 B-101 
at 800 F 107,000 3.0 B-99 
Oil Quenched from 1550 F, 
Tempered for 1 hr 
at 400 F 119,000 2.5 B-107 
at 600 F 123,000 ye B-104 
at 800 F 119,000 2.4 B-102 
at 1050 F 98,500 4.5 B-91 
Annealed at 1500 F 
Cooled at 60° F/hr to 1200 F 81,500 3.2 B-88 
As re-heat treated: 
Re-heated to 1500 F, Normal cooling 107,300 2.6 B-101 








Electrolytic iron powder (freshly reduced) and 1% carbon with 7.5% addition of 50% chromium-50% nickel 
alloy powder. 

Compacting pressure: 50 tst. 

Sintered in dry hydrogen 1 hr at 2190 F. 

Heat treatment in hydrogen atmosphere. 






1% carbon addition to 50) 
chromium-50% _ nickel a Me, 
1.5% carbon addition to ano 
chromium-20% nickel. ' 

Table 3 lists the properti iey 
by adding pre-alloyed un. 
nickel powde rs to electrolyt ind } 
the pci ial reduced iron , le 
From the table it can be tha 
compacts made with either: these 
types of iron powder plus alloy Pow. 
der additions have strengths sub 
stantially higher than thos iron 
pow der alone. 

Heat treatment can be used to fy. 
ther improve mechanical p1 )pertics 


at 
will allow the additional Operation, 
Table 4 shows the effect of quench. 
ing in water and in oil, and temper. 
ing at different temperatures. Whep 
compacts must be machined, it j 
necessary to anneal and then rehardey 
after machining. Effects of such ap 
nealing and re-heat treating are als 
given in Table 4. 

The structure of parts made 
iron and pre-alloyed chromium-nickel 
powders appears ideal for wear re. 
sistance. As the accompanying phot 
micrographs show, there is a fine dis 
persion of chromium-nickel particle 
throughout. Around each of thes 
particles is a martensite area in 4 
fine pearlitic matrix. 


where the economics of a specific p 


Pressing and Sintering 


Best practical results are obtained 
by pressing at 50 tsi and sintering | 
one hour at 2190 F. 
sintering for two hours at this tem- 
perature gives higher strengths, bu! 
two hours is considered too long i 
time for normal commercial pract 

Dry hydrogen is the best atmos 
phere, but although economics 
feasible it is relatively expensive « 
pared to other atmospheres. Dis- 
sociated ammonia and prepared enc 
thermic gas can also be used for sit 
tering, but lower tensile strength 40° 
elongation car. be expected as show! 
in Table 5. Whatever atmosphere ' 
used, it is important that it be dry 

Shrinkage of parts made with thes 
powder combinations is of the sat: 
order as for regular iron powd 
parts. Addition of lubricants to " 
powders results in compacts having 
mechanical properties equal to of bet: 
ter than those without lubricants. 


In some case 


Applications 


Although the application of chrott 
ium-nickel alloy steel powders 1s S' 
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made. of 
m-nickel 
Wear fe. 
'Z photo- 
fine dis Photomicrographs of alloy steel powder compacts show fine dis- powder addition is 7.5% of 50% chromium—50% nickel. (Left: 
particles persion of chromium-nickel particles throughout structure. Alloy 100X; right: 500X) 
of these 
rea in 4 

a its infancy, the properties attain- Table 5—Effect of Atmospheres 

ble with them indicate that they 
obtained will find use for structural parts ‘en Die Blone, Rockwell Risin 
ering for fm where high strengths or good wear Atmosphere psi % in 1 in. Hardness Dens, g/cc 
Ne cases characteristics are required. Parts that 
his ter must possess such properties include 
ths, but a wide variety of gears, cams, roller REDUCED POWDER, 7.5% Addition 50% Cr—50% Ni, 1% Carbon 
» long: and eccentrics. 
practic Reference Dry Hydrogen 99,000 Zi B-100 6.84 al 
C atmos : w et al, Precision Metal Molding 
omicalli Dissociated NH 89,000 a9 B-98 6.76 
ive com a Tank Hydrogen 80,500 2.5 B-89 6.80 
es, Dis 
ed end Prepared Gas* 70,000 1.5 B-98 6.73 
for sit: Table 6—Dimensional Changes 
rgth and 
we | ELECTROLYTIC IRON, 7.5% Addition 50% Cr—50% Ni, 1% Carbon 
phere ’ Change in Length in./in. 
be dry Dry Hydrogen 100,800 4.6 B-90 7.10 | 
ith thes Sintering | | Dissociated NH; 95,000 2.5 B-98 6.95 | 
he samé Temp, F 
powdes 50% Cr- 80% Cr- Prepared Gas* 98,200 1.0 B-95 6.91 ' 
s to the 50% Ni 20% Ni 
- having (7.5% Addition) (2.5% Addition) 
9 or bet: = ELECTROLYTIC IRON, 7.5% Addition 80% Cr—20% Ni, 1% Carbon 
-ants. ;. | | 

sai | +0.0015 | -0.004 Dry Hydrogen 105,000 2.2 | B-98 6.63 
| 
oe es -0.009 Dissociated NH; $3,200 1.5 B-104 6.66 

Le 

f chrot Blectrolyté p d Gas* 90,200 1.8 B-100 6.64 
ee , yltc Iron Powder and 1% Carbon. repere ” , ; 

rs 1$ Stl . ’ ling Pressure—S50 tsi. 








lin Hydrogen ti hr. 
* Analysis of Prepared Gas: 19% CO, 40% Ha, 1% CH, 40% N>. 

Compacting Pressure: 50 tsi. 
Sintering Conditions: 2190 F for 1 hr. 
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Both industrial (top) and consumer (bottom) 


products make good use of zinc fasteners. 





Milwaukee Gas Specialty Co. 
General Electric Co. 


For Low-Cost Joining, Try Zine 


Die Cast Threaded Fasteners 


by ERNEST W. HORVICK, American Zinc Institute 


For many fastening applications, zinc die cast fasteners provide defini 
design advantages and are less costly to produce than other types. These 


advantages have led to an increased use of zinc for industrial threaded | 


teners in recent years. 


ay 


Gries Reproducer Corp. has been a leader in developing zinc die cast 
fasteners and expanding their use. At present they are producing wing nuts 
wing screws, cap nuts, toilet seat nuts and newly developed round head thumb 
screws and nuts. Some of these fasteners are being produced up to 2 in. in 
length and 1 oz in weight. They are not only proving satisfactory in established 
uses, but are also finding many new applications. 








The wing nut is an established type 
fastener which has been in use many 
years. The older methods of produc- 
ing them include: cold forging from 
round steel and brass wire, malleable 


iron and sand casting, and stamping. 

Cold forging was the first and 
most successful of the old methods 
of making wing nuts. However, the 
cost of manufacturing by this method 
is considerably higher than die cast- 
ing. It involves expensive, compli- 
cated die systems and requires a 
series of eight to ten operations. To 
produce a new, cold forged blank, 
die costs of approximately $10,000 
are required, whereas with die cast- 
ing only about $1000 die cost 1s 
incurred. 

Malleable and sand cast wiag nuts 
are no longer widely used except for 
really large pieces where they still 
have a competitive footing. Sand 
casting has considerable design flexi- 
bility, but it is much costlier and 
does not afford good surface finish 
quality. 

Stamped wing nuts, made from 
sheet and strip brass or steel, can be 
produced cheaper than die castings, 
but are limited by poor appearance 
and short thread lengths. They pre- 
sent a problem in handling because 
of burrs, and hence cannot be assem- 
bled as fast as other types. 

Zinc die cast wing nuts are consid- 
erably less expensive to produce for a 
comparable or better product be- 
cause of the ease and low cost with 
which they can be manufactured. In 
general, they cost about one half as 
much as brass and 25% less than 


steel wing nuts made by cold forging 
or sand casting. 

Because of inherent advantages in 
the die cast process, wing nuts can be 
made more attractive and functional 
at no extra cost. For example, the 
base of the wing can be serrated t 
act as a locking medium and elim 
inate use of a lock washer. Also, 2 
recess can be put in the wing to in 
prove appearance and facilitate finge: 
gripping. The improved appearance 
and functional changes can be intro- 
duced at no extra cost because avail 
able simple inserts can be put into 
the die cavities to effect the desired 
changes. Due to the flexibility of the 
die cast method, many more styles 
and designs of cast zinc wing nuts 
are made than by the other methods. 

Zinc die cast wing nuts have good 
corrosion resistance. Almost all of 
the competitive wing nuts, except the 
nonferrous, which are in a minority, 
have to have a protective finish. The 
large majority of zinc wing nuts do 
not have an applied finish. Only 
those for decorative purposes are 
given an additional finish. 

For outdoor use, wing nuts are em- 
ployed on TV antennas and these are 
now all die castings. A zinc die cast 
wing nut will not freeze on a steel 
screw in outdoor use. Even though 
the steel rusts, it will come off readi- 
ly, if required, thus facilitating 4s 
sembly and disassembly. 
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w lines of wing screws This wing screw has the advantages Old wing screws are of two 
veloped as an outgrowth of the die cast wing nuts (already kinds: 1) assembly of wing 
’ ng nut line. There are two discussed) in appearance and func- nut made by cold forging, sand cast 
types: 1) assembly of die cast body tional design. Also, the die cast ing or stamping, and conventionally 
‘ad conventional manufactured screw method permits varying lengths and manufactured steel or brass screw; 
f steel or brass as shown in the ac- diameters of the threaded section by 2) spot weld strip material button 
panying illustration; 2) all zinc use of simple die inserts. Among nu- wing nut to screw. With both of 
e cast wing screw. This is much less merous applications, die cast wing these, shortcomings of the old pro- 
Anite expensive because it is made of one Screws are used on power tools, in duction method wing nuts are 1n- 
Phesé piece, eliminating the assembly opera- the furniture industry, and on auto- curred, in addition to the added as- 
d fas tion. The thread is simply rolled on motive and other bracket and clamp- sembly or the added spot welding 
the die cast blank. ing devices. operations. 
Ci 
Nuts, 
humb 
In. in 
lished Th (| (| [ N t of hex bar stock on screw machines. nipple and tool marks generated in 
(Ad p ap (| S The cost ratio of the brass stock to the turning operation, factors inher- 
zinc is four to one. Added to this is ent in all screw machine operations. 
the fact that with the screw machine Material availability is another plus 
method, a waste factor of over 50% feature in making die cast cap nuts. 
_ is incurred. It has been found much easier to 
Steel is used only to a small ex- meet ——— and peak demands 
mn tent. Even though steel costs only because production merely involves 
“oo about half that of the zinc, the high- going from raw material, zinc ingots, 
er cost of zinc is more than offset by to finished product. Considering the 
ie the slow screw machine production range of hex stock sizes needed to 
na Wy rg rate, without even taking into ac- make the screw machine product, it is 
“ - _. eZ count losses from the high scrap frequently difficult to get all of these 
4 a generation. and much time is lost in waiting for 
ot Cost is the paramount factor in The better appearance of die cast specific sizes and types of materials. 
narketi ing of threaded cap nuts cap nuts is another advantage. At- Zinc die cast cap nuts are finding 
SO (also known as acorn nuts). The cost tractive ornamentation in the form of a wide variety of uses for general 
teed zinc die cast cap nuts is con- ribs can be added. The appearance industrial purposes, such as in tubular 
ei siderably lower than the competitive of cap nuts made by the competitive furniture, store display fixtures and 
wom cap nuts of brass which are made out method is marred by the cut-off plumbing. 
ivail 
into 
sired 
f the 
vf Round Head Thumb Nuts and Ser 
CrEWS 
hods. 
pov" Round head thumb nuts and tion, much metal is turned off and 
the round head thumb screws are new wasted. Also, only knurling can be 
oa uses for zinc die castings. The ad- done in machining the head to pro- 
The vantages of making these of zinc die _ vide a gripping surface, whereas the 
ays castings are the same as with cap die cast head is scalloped to assure 
Only nuts, plus the fact that they can be a better grip. 
fi mace with a very wide thumb grip Die cast round head thumb nuts 
for good lev erage. and thumb screws can be used on the 
ae. : Brass knurled head thumb nuts are — same _ applications as wing nuts and 
ie a what akin to these round head screws, plus other uses where ap- 
* ie thun > nuts and thumb screws. How- _ pearance and over-all height of nut 
bee on the brass pieces are made of — is important. They are especially 
ae = stock, and in order to provide adaptable in restricted areas _— 
oad weed dest diameter of the finished — the others cannot be used, e. g. 
ot ey tock of similar diameter must filing cabinets where limited eee 
> |. Then in machining to the does not make possible room for 
smalicr diameter, for the screw sec- projections. 
rODS ‘ 
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SPINNING YARN—Rulon filled-Teflon bearings were developed to cut maintenance on the Duo-Roth Textile Drafting Assembly. 


Dry bearings also keep yarn cleaner. 


Filled Teflon for Dry Bearings 


Four new compositions have— 





by S. RICKLIN, Ricklin Research Associates, and Robert R. Miller, Dixon Corp. 


@ BEARINGS THAT NEED no lubrica- 
tion are desirable for many appli- 
cations. Materials for such bearings 
must have an exceptionally low co- 
efficient of friction against the shaft 
material. In this respect, one of the 
most promising materials has been 
molded Teflon for which a dry co- 
efficient with steel of as low as 0.04 
has been reported. Main drawback 
has been its excessive rate of wear 
under practical bearing conditions. 
Now, with the development of spe- 
cial filled-Teflon materials known 
as “‘Rulon”’, this difficulty appears 
to have been overcome. 


So far, four of these new com- 
positions have been developed. 
Their friction and wear properties 
are listed in Table 1 along with 
those of other materials that have 
been investigated for unlubricated 
bearings. 

Although the combination of 
low coefficient of friction and high 
wear resistance is the most import- 
ant characteristic of Rulon for most 
bearing applications, other prop- 
erties of these materials make them 
especially suitable for use under 
severe operating conditions. These 
properties include chemical inert- 


Low coefficient of friction 
High wear resistance 
Chemical inertness 

High electrical resistance 


ness, high electrical resistance an 
low dielectric losses at relatively 
high temperatures. 

Lack of thermal conductivity and 
high coefficient of thermal expat 
sion make these materials most sult 
able where rubbing speeds are lov 
or where some provision is made 
for dissipation of heat. In enclosed 
sleeve bearings they can be ust 
only with low speeds and ligt! 
loads. Current research may modify 
these limitations. 

The new bearing materials we" 
developed by the Dixon Co’. 


ile 


Bristol, R. I., particularly for text 
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machinery. However, they are also 
being used for bearings in business 
machines, mimeograph machines 
and ice-making machines. Recent 
applications other than bearings in- 
clude elevator cams, valve seals, 


“ , : 
shaft seals, \ ries. Cre. 


Materials Development 


Rulon is the outgrowth of a con- 
tinuing search by the Dixon Corp. 
for improved bearing materials to 
meet special equipment problems. 
One particularly knotty problem 
was posed by the saddle bearings 
on yarn-drawing equipment. These 
are half-sleeve bearings that run 





RUBBER STAMP——The ability of Rulon to resist both continued wear and the corrosive action 
of inks has led to its use in this porous rubber self-inked band stamp made by National 


Cash Register. 








Friction and Wear Tests 

The friction of plastic bearings, particularly when temperature of 100 F being maintained. Twenty pel- 
run dry, can be a function of shaft speed; ambient lets were run simultaneously, and weight loss and 
temperature and humidity ; load; bearing shape and maximum indentation were recorded after various 
size; shaft material and surface preparation; time of periods of time—usually 24 to 72 hr. 
running; etc. Because of the low thermal conductivity The second wear tester (lower photo), was similar in 
of Teflon, these factors may cause considerable varia design but tested four standard-size bearings, rather 
tions in rates of heat generation and dissipation and than pellets, and ran at 800-850 rpm and a bearing load 
thus in surface temperature. These changes in tem- of 120 psi. Weight loss and indentation were meas- 
perature affect the physical properties of the material ured at intervals of one week (about 8 million revolu- 
and, consequently, the coefficient of friction. For this tions). The indentation measurements were made at 
reason, it was considered important to obtain friction nine points with a special fixture and gage, and 
data from test equipment that duplicated service con- average and maximum wear in mils per million 
ditions as closely as possible. revolutions were recorded. 





The friction tester used is shown in the photograph 
(top right). The test bearings were mounted in 
rods and rode on top of the shaft. The rods were 
supported at one end by leveling bolts and also acted 
as loading levers. The testing platform was arranged 
as a dynamometer and the frictional torque indicated 
by a recorder. A zero adjustment was used to com- 
pensate for friction in the motor bearings. Standard- 
size bearings were run on a 1/,-in. shaft of hardened 
drill rod and under a load of 26.2 psi. The shaft, 
carefully cleaned before each test, ran at 156 rpm. 
Ambient temperature was 70 to 75 F. For screening 
purposes, the torque observed after three hours of 
running was converted by calculation and reported as 


nce and coefficient of friction. 
elatively 





In screening a large number of materials on the 
basis of wear resistance it is mecessary to use an 














a accelerated test. Hence, two types of wear testers were 
weet used: one was designed for rapid screening and the 
are lot other, used for the most promising materials, sim- 
is made ulated service conditions more closely. 
enclosed in the preliminary wear tester, some test pellets 
be used measuring Ye x 3/16 x 1% in. were mounted in rods 
dd light so that their face rested on a 1-in. hardened steel 
; modil) shaft. The rods were loaded as levers to provide a 

force of 2.9 Ib at the contact area. The shaft turned 
ee. at 125 rpm and was water cooled, an average water 
r textile Zi 
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against a 9/16-in. cast iron 


ened steel shaft. Bearing 





at 100-200 r 


roll mounted on it which, 


mM, 
by a 
drawn 
the impor 
they do not slip against ea 


friction-driven 
the 


ct(wo 


Since yarn 1S 


rolls, it is 


lower 


or hard- 
load is 


usually 150-200 psi. The shaft runs 
being turned by a 


itself, is 
roll 
between 
tant that 
ch other, 


and a bearing with low coefficient 
of friction is required. A particular 


It was this problem that led to 
the initial investigation of Teflon, 
known to have an exceptionally low 
coefficient of friction against steel. 
Early trials of Teflon in a saddle 
bearing under appropriate 
conditions indicated that its rate 
wear much too high 
practical. The next step was to add 
fillers in an effort to increase the 
wear resistance of Teflon without 
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installation may have thousands of increasing its coefficient of friction. 
these bearings so that a_ bearing Altogether, more than 200 different 
needing no lubrication is desirable. Teflon combinations, in addition to 
i? 
i 
Table 1—Comparative Friction and Wear of Dry Bearings 
‘ Coefficient of Friction Av. Wear, Mils per 
Bearing Material million rev. 
(at 120 psi) 
i New Worn* 
is 
is 
3 Tefion (TF)** 0.21+0.02 0.26 Too worn to measure 
F | P Biss anche Eee bal lease I 
Rulon A** 0.18-40.02 | 0.22-+0.03 0.34+40.15 
"i Rulon B** 0.20+0.02 | 0.18+0.01 0.17+0.04 
| - Rulon C** 0.17+0.01 | 0.16+0.01 0.13+0.03 
Rulon D** 0.15+0.01 | 0.17+0.01 0.10+0.04 
: Nylon FM 1001 0.37+0.01 | 0.54-+0.18 4.2 
i Nylon plus Aluminum Stearate 0.15 0.24 Too worn to measure 
. ——————e o_o — - — — _——~* - — 
‘ Oil-lmpregnated Wood 0.13 0.48 
Polyethylene 0.73 — Too worn to measure 
Textolite 1835 0.24 0.72 1.1 
Textolite 2001 0.24 0.43 0.9 
75 Tefion (TD), 25% Glass Fiber 0.26 0.23 0.5 
‘ 75 Teflon (TD), 25% Mica 0.28 — 0.6 
60 Tefion (TD), 20% Glass Fiber, 0.17 0.18 0.17 
20% MoS» 
60 Teflon (TF), 40% Aluminum 0.30 — Too worn to measure 
60 Teflon (TF), 40% Bronze 0.27 0.24 0.05 
60 Teflon (TF), 40% Lead 0.23 0.25 0.31 
) 15 Teflon (TF), 85% Copper 0.29 0.33 1.0 
‘ 60 Teflon (TF), 40% Graphite 0.19 0.19 0.77 
* Data for standard-size bearings run 3 hr at 156 rpm on new \%-in. hardened drill rod shafts under normal 
room conditions. 
** Data are averages based on 5 to 20 pairs of bearings. Data for other materials are based on one pair of 
bearings. 
Rulon Rotary Seal 
5 
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ROTARY SEAL—Rulon replaced the old carbon-type seal in this rotary joint made by Anco, 
Inc. Costly lapping operations were eliminated and performance was improved. 





materials, 
Teflon 


other 
The 


made either by tumbling 


WEFE INVEsticate, 
combinati: iad 


with dry molding powe! TR. 
followed by re peated passe 


Micro Pulverizer, or 
the filler into a dispersion (TD. 
followed by coagulation 4 
tone, filtering and = dryis The 
bearings were pre-formed at aboy 
2000 psi in a hydraulic press ang 
sintered at 650-750 F in a forced 
convection oven. The most promis. 


ing materials were also extruded a 
strip and cut into individual begr. 
ings. 

The bearings were subjected ty 
both friction and wear tests. Some 
results of these tests are shown jp 
Table 1. These data are assumed 
to be valid only for the particular 
test conditions and were obtained 
for the purpose of comparing per: 
formance of different materials, no 
for quantitative design. In Table 
2, the effect of ome variable. the 
shaft material, is demonstrated. 

As the data indicate, tremendous 
improvement in the wear te 
sistance of Teflon, without sacrifice 
of its low-friction characteristics, 
can be obtained by adding fillers 
Further improvements in_ bearing 
materials can be expected when the 
effects of some of the variables en- 
countered are more fully under 
stood. Studies on the effects of 
shaft speed, shaft material, bearing 
pressure, bearing shape and _ size, 
molding conditions, etc., are now 
under way. Already, for example 
there is reason to believe that o 
efficient of friction is relatively m- 
dependent of bearing pressure up 
to the point where excessive tem 
peratures develop. 


Table 2—Effect of Shaft Material 











Coefficient 
of Friction 
Shaft Material Against Worn 
Rulon A 
Hardened Drill Rod 0.15 
Chromium Plated Drill Rod 0.15 
Stainless Steel 0.15 
Rulon A 0.18 
Cast Iron 0.19 
Monel 0.24 
Cold Rolled Steel 0.32 
Brass 0.33 
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Materials 


Here is materials engineering in action... 


| W I New materials in their intended uses... 
a 0 [ Older, basic materials in new applications... 
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One-Quarter of Jumbo Steel Forging Press Base This 435,000-Ib. _ steel 
casting is one of four large castings which will be used in the base of the 
35,000-ton forging press United Engineering and Foundry Co. is building 
for the U. S. Air Force. 

This casting, measuring approximately 25 x 13 x 6 ft, is shown being 
machined on a 15-ft planer at United’s New Castle plant. 











When using galvanized corrugated 


steel for roofing on the building tha 
houses the pig machine at Armco Ste¢! 
Corp., the roofs had to be replaced 
every 3 or 4 years. After switching 
to stainless steel, the roofing is stil 


in good condition after 7 mainte 
nance-free years. 

A pig machine consists of a power 
driven chain conveyor carrying cg 
molds into which molten iron 5 
poured and chilled into “pigs” of: 
convenient size for handling. Th 
lime mold wash used to prevent 
sticking of the hot iron to the mold 
was the cause of the accelerated 
corrosion which led to failure of the 
galvanized roofing. 
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Aluminum Wings For A Stiletto To insure 


m strength in the various directions in which the 
etal is stressed in service, the basic structures of 
by wings of the Douglas X-3 ‘Stiletto’ were 
| from solid 1-ton forgings of 2014 (14S) alumi- 


Souc.as “KO? 


num. The structures were hand forged by Alcoa and 
machined to an egg crate pattern and covered with a 
tapered skin of 2024-T86 (24S-T86) aluminum by Doug- 
las Aircraft Co., Inc. Shown here is primary machining 
operation and resultant one-piece egg-crate skeleton. 

















Rolled Steel To Chew Logs his steel disk, 121% ft in di 


nearly a foot thick, rolled by Lukens Steel Co., will soon be ch 


cords or western hemlock logs an hour ror wood pulp Che machin 
by D. J. Murray Mfg. Co. will have 8 knives and will turn a Ik 


0 ft long 

















Titanium Rotor Skins The use of 
titanium for the skins on these heli- 
copter rotors is said to result in an 
over-all reduction in weight of the 
helicopter of 68 lb, thus substan 
tially increasing the pay load 

Manufactured and designed by 
Prewitt Aircraft Co., these blades 
are being shipped to the Philadel- 
phia Navy Yard where the Bureau 
of Aeronautics will conduct whirl 
and flight tests. 


Hass Fiber: From Jet Engines to Awnings Glass fiber units and to protect other aircraft structures and operat- 
oday is finding uses in almost every field of manufacture. ing personnel from the heat. | 
tupper right is a shielding material for jet aircraft, com- At the other extreme, polyester-glass fiber laminates 
dosed of a glass fiber mat enclosed in stainless steel foil. are being used for house awnings which are rigid, strong 
€ foil is sealed around the mat by crimping the edges, and translucent. Produced by the Dickey Mfg. Co., the 
d by lamping fasteners. Manufactured by Glass Fibers, awnings shown here have side louvres, permitting two- 
Mc, the shields are used for wrapping around the after- way circulation of air, and an interlocking attachment 
burners and ducts of aircraft, to conserve heat in the allowing simple removal when the house is to be painted. 
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Torturing Rubber Although it doesn’t look like it, this 
tire and wheel is traveling at 100 mph on the new B. F. 
Goodrich Co. dynamometer which is capable of loading 
a wheel up to 70,000 Ib at speeds of 264 mph. Such 
tests simulate stresses sustained by wheels and brakes 
in landing and stopping today’s giant planes. The tire, 
wheel and brake shown here is used on the Boeing B-52 
bomber. The picture was taken with stroboscopic lights 
at 1/300,000th of a second. 


120 


Carbide Nozzles Out-Squirt Steel the / 
carbide-tipped putty gun nozzle shown 
at right after 2080 hr of use shows 
no sign of wear, while the steel nozzle 
at left is worn out after 54 hr of use. 
The nozzle is used for applying putty 





under heavy air pressure on window 





sashes and doors. Tungsten carbide, 





supplied by Kennametal, Inc. as grade 








K-6 Kennametal, has a high hardness, , 
strength, rigidity and wear-resistance. 

















Silicon Carbide Beats Acid Attack At a tem 


perature of 400 F, this semi-scaled steel wire is 
traveling at a speed of 100 fpm through a 15-20% 
sulfuric acid pickling bath. Under such service 
conditions most wear stones have a relatively short 
life. However, silicon carbide stones (arrow) sup- 
plied by the Carborundum Co. have thus far with- 
stood 6 mo of operation with no sign of grooving. 
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MATERIALS & METHODS 
MANUAL No. 109 


This is another in a series of 
‘omprehensive articles on engineering 
materials and their processing. Each 
is complete in itself. These special 
‘ections provide the reader with use- 
ful dato on characteristics of mate- 
tials or fabricated parts and on their 


Processing and applications. 


OCTOBER 1954 


























fi 
mm 
| 
: 
eee sae. | 
pane > + , ee! 
‘ 5 3 
tit 
i ° 
j A 
x 
”" ; . 
SS oe SS o 4. <T 
ee’ Mheotot 
th | ttt Tk 
; t ae. 
% 
+—~+— =e 4 + ; 
; : 
Ea ‘ 
me é' > oe —~ 
on Ltt e + : 
q : 
+ + i 
be & 
. oa a 
—— - ; %. . 
ae ae ae 7 t 
t es a OS — 
se * === = 
Sia 
Psi 
9 - 
é i 
+-4- 
- ne 7” xR : 
+ T ; ; 4 
H . “ 
i = 
- ~ « 
' } 
™~ 


Age-Hardenable Metals 


by JOHN L. EVERHART, Associate Editor, Materials & Methods 


Precipitation or age hardening is a heat treating method 
which is applicable to many nonferrous and ferrous alloys. 
This manual discusses the possibilities of the method, the 
temperature ranges required and the mechanical properties 
which can be developed in selected commercial alloys in the 
following groups: 


Light Metals 

Heavy Nonferrous Alloys 
lrons and Steels 
Superalloys 































































TITLE PAGE: Westinghouse vertical furnace for the solution treatment of aluminum shapes 
up to 50 ft long. Work is dropped through bottom into water pit for fast quench. (Reynolds 
Metals Co.) 


Introduction 


@ FOR MANY YEARS. 
sidered that the only harder 
od which could be applic 





ly to ductile metals Was CO 

Only iron alloys could be 

by heat treatment. This 

is no longer true. With the r\ 
of precipitation, or age hardening ; 
generalized method of heat t ; 
became available which is a able 
to nonferrous and ferrous alloys, This § 
heat treating procedure opened , 
broad new field of alloy dev: lopment 
which, in some alloy systems, is 
being exploited. 

The American Society for Testing 
Materials defines precipitation hard. n 
ening as ‘‘hardening caused by the 
precipitation of a constituent from a 
supersaturated solid solution”. The 
Society defines age hardening 
“hardening by aging, usually afte; 
rapid cooling or cold working”. | A 
is noteworthy that temperature is 1 
included in these definitions. 

However, early investigators 
tempted to differentiate between ag. 
ing at room temperature and aging 
at elevated temperatures. Hardening 
which occurs at room temperature was 
called “age hardening” while that . 
which requires heating to some ele- 7 
vated temperature was called “pre-j 
cipitation hardening’. This distin 
tion which has persisted is mer 
confusing. With any precipitation 
hardening alloy, the change can be 
prevented completely by cooling rap- 
idly to a sufficiently low temperature 
and holding the material at thal 
temperature. The fact that certain al- 
loys harden at room temperature 1n- 
stead of requiring heating to 300 F, 
for example, is merely fortuitous. The i 
hardening mechanism is the same ; 
any temperature and in this Manual 
no distinction is made between age - 
hardening and precipitation harden: , 
ing. They are used interchangeably. 

The basic requirement for ag 
hardening is the presence of a consti 
tuent which is more soluble at an cle 
vated temperature than it is at some 
lower temperature. Any alloy which 
fulfills this requirement is capable o! th 
age hardening. Whether the proper 
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Forged aluminum alloy propeller blades are heat treated in this continuous electric furnace. 
(The Electric Furnace Co.) 








ties obtained will be commercially ' 
significant, however, is another qu Hy. 
tion. Thus far, no arm-chair methods : 
have been found to answer tt. oe sh 
Solution heat treatment of large stampings in an Ajax salt bath. Hoist transfers work from procedures are strictly experimen? st: 
furnace in background to water quench tank. although certain guide posts an ve ? 
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ecause Of previous experience 
eld. 

surface has barely been 

1 in the field of alloys suit- 

age hardening but it is ap- 

at the possibilities are enor- 

wr example, it has been esti 

' it there are 150 copper-alloy 

evcté in which age-hardenable al- 

be found and it is highly 

that such alloys will be 

nd in virtually all alloy systems. 

The mere listing of alloys capable 

being age hardened would serve 

useful purpose. Most of the work 

s been done on a laboratory scale 

ind most of the alloys have not been 

-ommercialized. This Manual is de- 

voted to a discussion of selected com- 

mercial alloys in various systems to 

ndicate the possibilities of the meth- 

od, the temperature ranges required 

ind the mechanical properties which 

n be expected in fully aged ma- 


Ave Hardening 


In the general case, the heat treat- 
required to age harden a ma 
terial is a two stage operation. In 
¢ first stage, the alloy is heated to 
high temperature for sufficient 
ume to dissolve the solute phase. 
Juenching from this temperature 
caves the solid solution thus formed 
1 an unstable condition. The solute 
phase then tends to approach a stable 
ndition by precipitating from the 
on. The higher the temperature, 
more rapidly the change toward 
equilibrium proceeds. 

[he aging process must be care- 
tully controlled if optimum proper- 
ties are to be obtained. In all artificial 
ging, temperatures must be held 
within narrow ranges, often within 
+10 F of the nominal value. Time 
must be controlled also. If the aging 
period is too short, best properties 
will not be attained, if too long the 
maximum value will have been pass- 
ed. Unless maximum properties are 
required it is preferable to over-age 
than to under-age because brittleness 
is reduced and a less critical time 
period is necessary to obtain sub- 
stantially the same hardness. 

Early investigators believed that 
the increase in strength obtained by 
aging a quenched supersaturated so- 
lution was the result of precipitation 
of the second phase in a finely di- 
vided form. Later investigation 


Showed however that the increase in 
streneth and hardness could not be 
1 from precipitation of even 
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Pertinent Definitions 


Age Hardening—Hardening by aging, usually after rapid cooling 


or cold working. 


Aging—lIn a metal or alloy, a change in properties that generally 
occurs slowly at room temperatures and more rapidly at high 


temperatures. 


Artificial Aging—Aging above room temperature. 

Interrupted Aging—Aging at two or more temperatures, by steps, 
and cooling to room temperature after each step. 

Natural Aging—Spontaneous aging of a supersaturated solid solu- 


tion at room temperature. 


Over-aging—Aging under conditions of time and temperature 
greater than those required to obtain maximum change in a cer- 
tain property, so that the property is altered in the direction of 


the initial value. 


Precipitation Hardening—Hardening caused by the precipitation 
of a constituent from a supersaturated solid solution. 

Precipitation Heat Treatment—Artificial aging in which a con- 
stituent precipitates from a supersaturated solid solution. 

Progressive Aging—Aging by increasing the temperature in steps 
or continuously during the aging cycle. 

Quench Aging—Aging induced by rapid cooling after solution heat 


treatment. 


Solution Heat Treatment—Heating an alloy to a suitable tempera- 
ture, holding at that temperature long enough to allow one or 
more constituents to enter into solid solution and then cooling 
rapidly enough to hold the constituents in solution. The alloy is 
left in a supersaturated, unstable state and may subsequently 


exhibit quench aging. 


Stabilizing Treatment—Any treatment intended to stabilize the 
structure of an alloy or the dimensions of a part. 
Precipitating a constituent from a nonferrous solid solution to 
decrease the tendency of certain alloys to age harden at room 


temperatu re. 
ence) 


(Editor's note—for complete definition see refer- 


Strain Aging—Aging induced by cold working. 


Source: ASTM Designation E44-50T 


minute particles. Current thinking 
leans toward the conception that lat- 
tice distortion during the early stages 
of precipitation of nuclei is respon- 
sible for hardening. 

At present, it is generally consid- 
ered that in the precipitating reaction, 
the first stage is formation of nuclei 
of the precipitating phase. This stage 
is followed by growth of the nuclei 
into larger particles. The first nuclei 
tend to appear at grain boundaries 
and in regions which have been 
strained either through mechanical 
working or because of thermal stresses 
caused by rapid quenching. Later, 
general precipitation occurs through- 
out the grain. Finally, the particles 
agglomerate and over-aging occurs. 


If the precipitation reaction is carried 
out at a suitably high temperature 
and continued for sufficient time, the 
resulting structure will be the same 
as that produced by slow cooling 
from the solution temperature and 
similar properties will result. It 
should be noted that slow cooling 
is a relative term. Some of these al- 
loys are so sluggish that air cooling 
is sufficiently rapid to quench the 
material and retain the solute in solid 
solution. 


Property Changes 

During aging, certain property 
changes occur. Electrical conductivity 
generally increases. Deviations from 
this rule are found in aluminum-cop- 
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per alloys while copper-chromium al 
loys, for example, generally follow 


the rule. 


Increase in hardness passes through 


a [naxXiUulyn and then dec reasecs, the 


maximum being reached earlier, the 


eral strenct! increases with har -dn cas. 


higher the aging temperature. In gen 


although not necessarily in propor- 


tion, and ductility decreases. The 
hardening effect can be varied by in- 
working be- 


aging steps 


terposing mechanical 
tween the solution and 
or by following aging with mechan- 
ical work. In some alloys a great 
increase in strength results. The pos 
sibilities of combining mechanical 
and thermal treatments for obtaining 
maximum properties have received 
considerable attention, during the past 
few years particularly. 

During precipitation of the second 
phase there is a change in volume of 
the material; whether it is expansion 
or contraction will depend on the 
relative specific volumes of matrix 
and solute. 

In magnetic properties, intensity of 
magnetization should be proportion 
al to the amount of precipitate. 
Recently it has been demonstrated 
that in Alnico, Cunife and similar 
materials the change can be related 


Light Metals 


Possibly because the aluminum cop 
per system was the first in which age 
hardening was found, application of 
the principles of precipitation hard- 
ening to the development of com- 
mercial materials has received greater 
attention in the light metals than in 
other alloy fields. 

At present, there are at least 25 
commercial aluminum alloys in which 
properties can be improved by heat 
treatments of this type. There are also 
about 7 magnesium alloys in this 
category. In the titanium field, heat 
treatment is still under investigation 
but there are indications that some 
of the present commercial alloys can 
be hardened by precipitation heat 
treatments. 


Aluminum Alloys 


Most commercial age-hardenable 
aluminum alloys are based on three 
alloy systems: copper, magnesium- 
silicide and zinc. Of these the copper 
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age hardening, and for 
the first time a relationship between 
this phenomenon and more funda- 


to degree of 


mental properties has been estab 
lished. 


Structural changes may or may not 


b apparent In some 


1 7 
is accompanied by visible precipita 


Systems, aving 
tion, in others there is no visible sign 
of aging until the optimum properties 
have been passed and over-aging has 
occurred. 


Advantages of Age Hardening 


S 

Age hardening has certain definite 
advantages which promise to lead to 
an increase in the number of alloys 
developed for hardening by this proc- 
Cote 

One major advantage is the pos- 
sibility inherent in the process of per- 
forming mechanical work, fabricat- 
ing, machining and similar operations 
on the material in its softest form. 
Heat treating to the optimum prop- 
erties, usually at a moderate temper 
ature, follows. This relatively low 
temperature heat treatment minimizes 
distortion, excessive scaling and the 
possibility of cracking the part. 

Another advantage, which is ap- 
parent particularly in large sections, 
is the greater uniformity of properties 


alloys are most widely used in both 
Ww rought and cast form. 

W rought aluminum copper alloys 
usually contain from 2.5 to 5.5% 
copper and may also carry small 
quantities of magnesium and manga- 
nese. Those alloys containing mag- 
nesium generally age naturally at 
room temperature to their optimum 
properties while those without mag- 
nesium usually require artificial aging 
at elevated temperatures. Among 
wrought copper-bearing alloys are 
2017 and 2024. Although the cop- 
per content ranges up to 10% in the 
casting alloys, most of them range 
from 4 to 5% copper and may con- 
tain additional silicon to improve 
fluidity. Typical cast aluminum cop 
per alloys are 195 and A195. 

Alloys based on magnesium and 
silicon comprise most of the remain- 
ing hardenable aluminum materials. 
Wrought alloys of this type usually 
contain sufficient magnesium and sili- 
con to produce magnesium silicide in 





obtainable from surface to 
alloys which are strengthen 



















































working alone. 


A third advantage is the 
ige hardened alloys to re 
strength at elevated tem| 
[he condition produced 
not modified by subsequent 
at a lower temperature althy 
ther changes will occur at 
or higher temperatures, T! 
these alloys usually can be 
at tem per atures approachin nos 
used for aging and this is 
portant factor in considering plic. 
tions for age hardening materials 
Generally these alloys can be us 
at temperatures above those at whic 
the work-hardened alloys soften. | 
example, the maximum service tem 
perature for chromium copper an 
the conductivity grade of beryllium 
copper is 900 F, and for the normal 
2% beryllium copper it is 700 | 


This contrasts with 300 F for « Opper 
io0 F for yellow brass and 500 | 


for phosphor bronze, all of whic 
are work-hardenable materials 


disadvantage of the age-h 
able alloys lies in their cost. Gener 
ally they are more expensive than tl 
work- hardening alloys in the same 
loy system. 





the range 0.7 to 1.3%. A typ! 

Casting alloys of this 
type usually include excess silicon to 
castability. Alloys in thi 
group are 355 and 356. In bot 
wrought and cast alloys of the mag- 
nesium silicide type, small concentra 
tions of heavy metals, such as chro- 
mium or nickel, are sometimes 10: 


cluded to control grain size. , 

A third major group and one in 
which the strongest aluminum alloys 
have been found is based on zin 


loy is 6061. 


promote 


This system is relatively new in the . 
commercial field; the most widel} : 
known alloy is 7075. 7 
In order to indicate the condition 
of an aluminum alloy, a code has . 
been developed by the aluminum in- “ 
dustry. The basic designations for f 
heat treated materials are: : 
-T4— solution heat treated : 
-T5—artificially aged , 
-T6—solution heat treated and : 
artificially aged a 
-T7—solution heat treated and ’ 
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abilized (over-aged) 


solution heat treated, cold 


wrked, artificially aged 


solution heat treated, irti 


ially aged, cold worked 

ation OF the basic treat 
ited by additional digits 
indicates a change in the 

treatment 

[Treatment The tempera 


es employed for solution heat 
vary with alloy composition, 
both cast and wrought ma- 
lie generally in the 


eria range 
825 to OSO FE. 


For the individual al- 
areful control within a narrow 
range (+ 10 F) ts required. If the 
perature is too low. maximum 
strength is not achieved, if too high, 
there is danger of incipient melting of 
w-melting constituents. 

Time of holding at solution tem- 
serature varies from about 10 min for 
thin sheet to 12 hr for heavy parts. 
\ general rule is one hour per inch 
f thickness. Although clad material 

heat treated by the procedures used 

the unclad alloy, excessive heat- 

¢ time will cause diffusion of con- 

stituents such as copper from the base 

tal into the coating and can seri- 

sly reduce corrosion resistance, thus 
cfeating the purpose of cladding. 

Solution treated material is quench- 
| into water to obtain optimum con- 

ns for subsequent aging. Cold 
can be used for thin sections 
minimize distortion, hot water 
1 for heavy sections 

iging in some of the alloys occurs 

room temperature and alloys of 
iis type attain their full strength in 

m 4 to 5 days although it requires 

ibout one day to reach 90% of 

im strength. For ailoys requir: 

ng artificial aging, temperatures in 

range 250 to 375 F are used with 

vrought alloys and 310 to 600 F for 

istings. Temperature depends on the 

illoy and properties desired. Time 
varies from about 6 to 24 hr. 

Pro perties- -Properties of a repre- 
entative group of aluminum alloys 
are included in a table. Selecting 2014 
‘San example of the improvement 
possible in a wrought alloy through 
age hardening, yield strength in- 
ceases from 14,000 psi in the an- 
nealed condition to 60,000 psi in the 
tully aged condition while hardness 
‘Stripled. At the same time, ductility 
8 Mcasured by elongation falls from 
[8 to 139%. With 7075 the improve- 
ment is greater; yield strength in- 
eases from 15,000 to 72,000 psi and 
Brine!| hardness from 60 to 150 and 
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elongation drops from 16 to 11%. 


Improvements in cast alloys, 


| 


though substantial, are not so great 
| | 1 

as in the wrought materials. In type 

122. yield strength increases from 


20,000 psi tur annealed material to 


i 1618) ps! ro! fully ged material 
nardaness increases only rrom 
tO iL). 

It is noteworthy that the electrical 
conductivities of these aluminum al 
loys are not improved by age hard 
ening treatments. This is in sharp 
contrast with results of precipitation 
hardening on copper alloys. Conduc- 
tivity is not particularly important in 
the major applications of these alu- 


minum alloys, however. 


Magnesium Alloys 


Commercial age-hardenable mag- 
nesium alloys most widely used at 
present are those based on aluminum. 
Although alloys within the range 2 
to 12% aluminum should be age 
hardenable, for practical purposes 
only those containing more than 6% 
aluminum are improved appreciably 
by such treatment. In the wrought 
alloy field. only the alloy designated 
commercially as 0-1 or AMCS8S is 
used to any great extent in the heat 
treated condition. Several casting al- 
loys are used, particularly those 
shown in the accompanying table. 

The types of heat treatments em- 
ployed commercially are: 

-T4—solution heat treatment 

-T5—artificially aged 

-T6—solution heat treated and 
artificially aged 

-T7—solution heat treated and 
stabilized (over-aged ) 

As is the case with the aluminum 
alloys, modifications of the basic 
treatments are indicated by addition- 
al digits. 

Heat Treatment—The solution heat 
treatment varies with the alloy. In 
general, however, wrought material 
is heated to 725-775 F for a period of 
time which depends on the size of 
the piece. Castings are heated to the 
range 650 to 1050 F for a period 
which is long enough to dissolve 
most of the soluble constituent. For 
the individual alloy, control within 
a narrow temperature range is re- 
quired. Since rate of precipitation is 
slower in magnesium alloys than in 
aluminum alloys, a less drastic quench 
can be used. In commercial practice, 
cooling in still air or in a stream of 
moving air produced by a fan is suf- 





ficient for most purposes. However, 


cooling in moving air ts essential if 
the IT-4 condition is to be retained 


Magnesium alloys, unlike certain alu 


minum alloys, do not age harden ap 
preciably at room temperature. Ele 
vated t mperature treatment is re 
quirt 1 to ach i iseful increase 


i 


in hardness 

Artificial aging following a solu- 
tion heat treatment requires heating 
in the range 300 to 500 F for periods 
of time depending on the section 
size. Various combinations of time 
and temperature can be used. To 
complete the aging process, less time 
is required at the higher tempera- 
tures, somewhat higher elongations 
are obtained but the yield strength 
is reduced. 

A modified heat treatment pro- 
cedure is required for some mag- 
nesium alloys since they have a tend- 
ency toward grain growth. To over- 
come this tendency, an interrupted 
solution heat treatment is used. Per- 
manent mold castings of the alloy G 
or AM240, for example, are often 
solution heat treated by heating for 
2 to 3 hr at 785 F cooling to 300- 
i00 F, reheating to 785 F for 18 
to 24 hr. 


Forging an aluminum alloy aircraft com- 


ponent. (Aluminum Company of America) 
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Some Age-Harcenable 








i Commercial Designation Composition, % Condition 




















ALUMINUM ALLOYS—WROUGIT | 
2014 (14S) 4.4 Cu, 0.8 Si, 0.8 Mn, 0.4 Mg | Ann at 775 F, 2-3 hr -( 
Sol H.T. at 940 F -T4 
Sol H.T. at 940 F, aged 340 F, 8-12 hr -T6 
2017 (175) | 4.0 Cu, 0.15 Mn, 0.5 Mg | Ann at 775 F, 2-3 hr 4 
| Sol H.T. at 940 F -14 
2024 (24S) | 4.5 Cu, 0.6 Mn, 1.5 Mg Ann at 775 F, 2-3 hr -( 
Sol H.T. at 920 F -T3 
| Sol H.T. at 920 F, cold worked -TH 
6061 (61S) | 0.25 Cu, 0.6 Si, 1.0 Mg, 0.25 Cr Ann at 775 F, 2-3 hr 
Sol H.T. at 970 F 
| Sol H.T. at 970 F, aged 320 F, 16-20 hr or 350 F, 6-10 hr -T6 
7075 (75S) | 1.6 Cu, 7.5 Mg, 0.3 Cr, 5.6}Zn Ann at 775 F, 2-3 hr 
Sol H.T. at 870 F, aged 250 F, 24-28 hr -T6 











ALUMINUM ALLOYS—SAND CAST 











122 | 10 Cu, 0.2 Mg | Annealed 

| | Sol H.T. at 950 F, 12 hr, aged 310 F, 10-14 hr 
142 | 4 Cu, 1.5 Mg, 2 Ni | Cast aged 650 F, 2-4 hr 

| | Sol H.T. at 960 F, 4 hr, aged 650 F, 1-3 hr 

| 
195 | 4.5 Cu | Sol H.T. at 960 F, 12 hr 

| | Sol H.T. at 960 F, 12 hr, aged 310 F, 12-20 hr 
355 | 5 Si, 1.3 Cu, 0.5 Mg Cast, aged 440 F, 7-9 hr 

| Sol H.T. at 980 F, 12 hr, aged 310 F, 8-10 hr 
356 | 7 Si, 0.3 Mg Cast, aged 440 F, 7-9 hr 

| Sol H.T. at 1000 F, 12 hr, aged 310 F, 3-5 hr 








ALLUMINUM ALLOYS—PERMANENT MOLD CAST 
142 4 Cu, 1.5 Mg, 2 Ni Cast, aged 340 F, 22-26 hr 
Sol H.T. at 960 F, 6 hr, aged 400 F, 3-5 hr 


BI95 4.5 Cu, 2.5 Si Sol H.T. at 950 F, 8 hr 
| Sol H.T. at 950 F, 8 hr, aged 310 F, 5-7 hr 

















~T5 


333 3.8 Cu, 9 Si | Cast, aged 400 F, 7-9 hr “ 


| Sol H.T. at 940 F, 8 hr, aged 310 F, 2-5 hr 





~TS, 


355 | 1.3 Cu, 5 Si, 0.5 Mg | Cast, aged 440 F, 7-9 hr * 


Sol H.T. at 980 F, 8 hr, aged 340 F, 14-18 hr 





MAGNESIUM ALLOYS—WROUGHT 





Dow Alcoa 








01 AMC58S 8.5 Al, 0.5 Zn, 0.2 Mn Press Forged 

Press Forged, aged 350 F, 16-24 hr 

As Extruded 

Extruded, Sol H.T. at 750 F, aged 350 F, 16-24 hr 





MAGNESIUM ALLOYS—SAND OR PERMANENT MOLD CAST 
G AM240 10 Al, 0.2 Mn As Cast 

if} Sol H.T. at 780-800 F, 18-24 hr 

Sol H.T. at 780-800 F, 18-24 hr, aged 325-400 F, 10-12 hr 

















9 Al, 2 Zn, 0.2 Mn As cast 
Sol H.T. at 760-775 F, 18-22 hr 
Sol H.T. at 760-775 F, 18-22 hr, aged 400-425 F, 5-15 hr 








6 Al, 3 Zn, 0.2 Mn As cast 
Sol H.T. at 720-740 F, 10-15 hr 
Sol H.T. at 720-740 F, 10-15 hr, aged 400-425 F, 5-15 hr 














8.7 Al, 0.7 Zn, 0.2 Mn As cast 
Sol H.T. at 775-790 F, 18-20 hr 
Sol H.T. at 775-790 F, 18-20 hr, aged 400-425 F, 3-5 hr 
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light Metals 
} 
Yield | | Fatigue 
Jen- Elect Strength, | Tensile | Elong, Hard- | Strength,| Shear 
temper ity, Cond, % psi Strength, | Yo ness | psi Strength, 
cu in. | LA.C.S. (0.2% psi | (2 in.) Brinell (5 x 108 psi 
offset) | cycles) 
. 
L 101 | 50 14,000 | 27,000 18 45 | 13,000 | 18,000 
TA .101 | — 40,000 | 62,000 20 105 | 20,000 | 38,000 
16 | 0.101 40 60,000 | 70,000 13 135 | 18,000 | 42,000 
( 0.101 | 45 10,000 | 26,000 22 45 | 13,000 | 18,000 
14 | 0.101 30 40,000 | 62,000 22 105 18,000 | 38,000 
| | 
-( 0.100 | 50 11,000 | 27,000 19* 47 13,000 | 18,000 
Ty | 0.100 | 30 50,000 | 70,000 16* 120 | 20,000 | 41,000 
1% | 0.100 | - 57,000 | 73,000 13* 130 | 18,000 | 42,000 
“0 0.098 | 45 | 8,000 | 18,000 3 «6| «630 | 900 | 12,500 
-T™4 | 0.098 | 40 | 21,000 | 35,000 Ss i & 13,500 | 24,000 
-16 | 0.098 | 40 40,000 | 45,000 17 95 13,500 | 30,000 
- | 0.101 | — | 15,000 | 33,000 | 16 | 60 — | 22,000 
-16 | 0.101 | 30 | 72,000 | 82,000 st te 24,000 | 49,000 
—|- — 
- | 0.107 | 41 20,000 | 27,000 1.0 80 9500 | 21,000 
-T61 | 0.107 33 40,000 | 41,000 _— 115 | 8500 | 32,000 
| 
-T | 0.102 | 44 18,000 | 27,000 1.0 70 | 6500 | 21,000 
-17 | 0.102 | 38 23,000 | 30,000 2.0 | 75 | 10,500 | 24,000 
-™4 | 0.102 35 | 16,000 | 32,000 85 | 60 7000 | 26,000 
-162 | 0.102 35. | 34,000 | 40,000 1.5 95 8000 | 32,000 
-T51 | 0.098 43 | 23,000 | 28,000 1.5 65 | 7000 | 22,000 
-T61 | 0.098 37 35,000 | 39,000 1.0 | 90 | 8500 | 31,000 
| 
Ts1 | 0.097 43 20,000 | 25,000 32 | @ | 7500 | 20,000 
16 | 0.097 39 24,000 | 33,000 3.5 70 8500 | 26,000 
“Ts71| 0.102 | 34 34,000 | 40,000 1.0 105 | 10,500 | 30,000 
“Tél | 0.102 | 33 42,000 | 47,000 0.5 110 9500 | 35,000 
-T} | 0.101 | 33 |. 19,000 | 37,000 9.0 | 75 | 9500 | 30,000 
“16 | 0.101 | 33 | 26,000 | 40,000 5.0 90 | 10,000 | 32,000 
“Ts | 0.100 | 29 | 25,000 | 34,000 | 1.0 | 100 | 12,000 | 27,000 
“16 | 0.100 29 30,000 | 42,000 | 14.5 105 | 15,000 | 23,000 
“Tl | 0.098 | 43 24,000 | 30,000 | 2.0 | 75 | 10,000 | 24,000 
~T62 | 0.098 36 | 40,000 | 45,000 | 1.5 | 105 | 10,000 | 36,000 
— _ = = | ——| —_ 
| | | | 
| | 
2 0.065 10.8 | 30,000 | 45,000 7 64 17,000 | 22,000 
5 | 0.065 14.6 | 34,000 | 50,000 6 72 16,000 | 22,000 
ai 0.065 10.8 | 36,000 | 48,000 14 62 18,000 | 21,500 
51 | 0.065 14.6 | 39,000 | 54,000 6 80 — — 
c 0.066 11.5 | 12,000 | 22,000 2 53 10,000 | 18,000 
Mi 0.066 9.9 | 13,000 | 40,000 10 §2 11,000 | 20,000 
0.066 11.0 | 20,000 | 40,000 4 60 10,000 | 21,000 
4 0.066 12.3 | 14,000 | 25,000 2 65 12,000 | 18,000 
: 0.066 10.5 | 14,000 | 40,000 10 63 13,000 | 20,000 
0.066 12.3 | 22,000 | 40,000 3 81 12,000 | 22,000 
4 0.066 15.0 | 11,000 | 27,000 6 51 11,000 | 18,000 
7 0.066 12.3 | 13,000 | 40,000 15 53 12,000 | 18,000 
0.066 13.8 | 19,000 | 40,000 5 71 11,000 | 20,000 
- 0.066 10.2 | 14,000 | 24,000 25 60 _ — 
mT 0.066 9.9 | 13,000 | 40,000 15 55 — — 
0.066 11.2 | 19,000 | 40,000 5 70 -- -- 
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Pro perties The improvement 
achieved by age hardening the mag- 
nesium alloys is not so great as that 
obtained in aluminum alloys. This 
is apparent from a study of the table. 
In the 
and 
but ductility is lowered. In the cast 
alloys, although yield strength of 
fully aged alloys is increased rough- 
ly 50% over solution treated mater- 
ials, tensile strength remains un- 
changed and ductility, as measured 
by elongation, is reduced consider- 
ably. The hardness is increased. Aged 
alloys, however, show considerable 
improvement in properties over the 
‘“as-cast’’ materials. 


wrought material, strength 


hardness are slightly improved 


Titanium Alloys 


Most work done in this field has 
been on experimental alloys on a 
laboratory scale, and procedures for 
the commercial alloys are not devel- 
oped. It has been reported that 7% 
manganese-titanium alloy can be age 
hardened by heating to 1300 F for 
2 hr, air cooling, and aging at 800 
F for 8 hr. A yield strength of 150,- 
000 psi and an elongation of 12% 
is obtained by this treatment. This 
contrasts with a yield strength of 
120,000 psi and 10% elongation for 
the annealed material. 

On certain experimental alloys, 
containing from about 5 to 8% of 
manganese, chromium, iron or com- 
binations of these elements, hardness 
increases up to 100 Vickers numbers 
have been achieved by aging in the 
range 200 to 300 F. 

In most work on aging of titanium 
alloys, however, significant increases 
in hardness have been accompanied 
by extreme brittleness, and the prob- 
lems of developing suitable age- hard- 
ening schedules for titanium alloys 
are far from solved. 


Heavy Nonferrous 
Alloys 


This field covers a wide range of 
alloys and has been investigated quite 
extensively on a laboratory basis. 
Age -hardenable alloys have been 
found in systems based on copper, 
gold, lead manganese, nickel, pal- 
ladium, platinum, silver, and zinc. It 
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hardness. (Beryllium Corp.) 


is highly probable that such alloys 
will be found in virtually all alloy 
systems. 

It is not possible to cover all age- 
hardenable alloys in this category and 
it would serve no particularly useful 
purpose to attempt to list them. A 
brief discussion of some of the al- 
loys in commercial usage will give 
an idea of the possibilities. Of these 
materials, the copper and nickel base 
alloys are most important. A number 
are discussed below. To indicate the 
range of properties obtainable in 
other alloy systems, several lead, gold, 
palladium, platinum and silver alloys 
are discussed also. 


Copper Alloys 


Although it has been estimated 
that age-hardenable alloys are found 
in at least 150 copper-alloy systems, 
only a few of these materials are 
widely used commercially. Most com- 
mon of these are beryllium copper, 
chromium copper and _nickel-phos- 
phorus copper. There are other age- 
hardenable copper alloys which are 
used for specialized applications, but 
these are representative of the cop- 
per-base alloys. 

Beryllium Copper — There are a 
number of modifications of beryllium 
copper. The most widely used 
wrought alloy contains about 2% 
beryllium and 0.35% of either co- 
balt or nickel. This alloy combines 
the maximum strength obtainable in 


128 


Beryllium copper components are aged at 600 to 650 F to obtain maximum strength and 


a commercial copper alloy with rela- 
tively high electrical conductivity. By 
sacrificing some strength, electrical 
conductivity can be more than 
doubled. This is accomplished with 
an alloy containing about 2% cobalt 
with 0.6% beryllium. Various other 
combinations of both cast and 
wrought materials are produced. One 
casting alloy, for example, contains 
1.5% nickel and 0.25% beryllium 

Like aluminum and magnesium al 
loys, temper designations are used to 
indicate the condition of beryllium 


copper alloys. These designations 
are: 
A—solution heat treated and 
quenched. 
AT — solution heat treated, 
quenched and aged. 
H — solution heat treated, 


quenched and cold rolled to 
the hard condition. 

HT — solution heat treated, 
quenched, cold rolled to the 
hard condition, and aged. 

Modifications of the designations 
are used for other conditions. Thus 
1/, HT indicates cold rolled half hard 
and aged. 

Heat treatments for beryllium cop- 
pers vary with the alloy. For those 
alloys containing 2% or more beryl- 
lium, solution heat treatment requires 
heating to the range 1450 to 1500 F 
and quenching. These alloys are aged 
in the range 600 to 650 F for periods 
ranging from 1 to 3 hr. For the 








high-conductivity alloys, 
less than 1% beryllium, th 
temperature is raised to 16 
l', and the alloys are aged 
900 F. These heat treatmer 
used for both cast and wro 
terial 


Properties of a number 
lium coppers are given in a 
table 
the improvement possible 
hardening. The common 9 
2% beryllium copper alloy shows a 
improvement in yield strength fro; 
25,000 psi to 80,000 PSt upon agin; 


examination of this 


from the soft condition. If a cold 
working step is interposed betwee; 


the solution and aging 
yield strengths can be still furthe; 
increased to values as high as 110 
000 psi. There is some reduction in 
ductility during age hardening of this 
alloy but electrical conductivity in 


treatments 


creases from about 17 to 214% 
I.A.C.S. However, this grade of 


beryllium copper is designed 
maximum strength rather than cor 
ductivity. In a 2.6% cobalt-0.5¢ 
beryllium alloy, electrical condi 
ity can be increased from 26% 
about 54% by aging, although the 
alloy cannot be heat treated to 
high strengths as are possible in al. 
loys with higher beryllium content 
Chromium Copper — Commercia 
copper chromium alloys contain fron 
about 0.85 to 1% chromium with o: 
without small additions of other ele 
ments such as silicon or silver. [hes 
alloys are solution treated at temper 
atures of about 1825 F and aged at 
900 to 950 F. Aging does not pro- 
duce as high a strength as is obtaine 
in beryllium copper but yield 
strengths of 55,000 psi are obtain- 
able. On the other hand, improve: 
ment in electrical conductivity 
marked. In the aged condition, 
chromium copper can show about 
80% I.A.C.S. This is probably the 
highest conductivity obtainable in 4 
commercial age-hardenable alloy. 
Nickel- phos phorus-cop per - The 
third commercial age-hardening alloy 
is based on nickel and phosphorus. 
The alloy contains about 1% nickel 
and 0.25% phosphorus. A free-m 
chining grade containing tellurium * 
also produced which has properties 
similar in general to the tellurium 
free alloy. This alloy can be solution 
treated at 1400 F and aged at abou 
850 F. Maximum strength obtait 
able is somewhat lower than tha 
achieved in the beryllium of chro- 
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pper alloys. However, electri- 
ictivity of the aged alloy is 
lies between chromium cop- 
the conductivity grade of 
copper. 


Nickel Alloys 

ommercial age-hardenable 
illoys are based on the addi- 
iluminum, silicon, titanium, 
h m or beryllium to nickel. 
[he wrought 


alloys K Monel and KR 
Mot are nickel-copper-aluminum 
alloys, the KR grade containing in- 


reased carbon to improve machin- 
ability. Duranickel is a nickel-alumi- 
num-titanium alloy. Permanickel is a 
high nickel alloy containing titanium 
and magnesium. There are also a 
number of special purpose age- 
hardenable alloys having controlled 
expansion coefhicients or constant 
modulus properties over a tempera- 
ture range. Ni-Span C is an alloy in 
this group. Alloys used in cast 
form include beryllium nickel and 
S-Monel, a nickel-copper-silicon al- 
1O¥ 
Some of these nickel alloys do not 
require a preliminary solution treat- 
ment before aging. Thus, K-Monel, 
KR-Monel and Duranickel can be 
hardened by a single heat treatment, 
the temperature range depending on 
the condition of the material. For 
soft or moderately worked material, 
temperatures of 1080 to 1100 F can 
be used while fully cold-worked 
terial must be aged at a lower 
temperature in the range 980 to 
1000 F to prevent over-aging. Like 
beryllium copper alloys, maximum 
strength is attained by cold working 
followed by aging. ™“:Span C re- 
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bal/< 


earing assemblies of K-Monel. The 
re heat treated to a hardness of 400 
to 4 Brinell. (International Nickel Co.) 


quires a solution heat treatment at 
1750 to 1950 F followed by aging 
at 1100 to 1350 F. 

S-Monel is used in cast form and 
age hardening is accomplished by a 
solution heat treatment at about 1600 
F followed by aging at 1100 F. 
Cast beryllium nickel requires solu 
tion heat treatment at about 1950 I 
followed by aging at 950 F. 


Pro perties The properties of 


some of these materials are given in 
a table. As an example of improve- 
ment in strength possible through 
aging, Duranickel as quenched has a 
yield strength of about 47,000 psi, 
aging increases this figure to 114,000, 
while cold worked followed by aging 
increases the yield strength to 191,- 
000 psi. Thus, a four-fold increase 
in yield strength can be obtained. 
The ductility is reduced about two 
thirds by this treatment. 

The mechanical properties of 
S-Monel castings are not changed 
markedly by aging treatments. 
Strengths are practically the same 
in both cast and aged condition but 
there is some increase in hardness as 
the result of aging. On the other 
hand, beryllium nicked castings can 
be improved considerably by heat 
treatment. Yield strength is increased 
only about 10,000 psi by aging from 
the cast condition, but by interposing 
a solution treatment before aging, 
yield strength can be almost quad- 
rupled, increasing from 50,000 to 
L8O.000 psi. 

Ni-Span C is an example of spe- 
cial properties which can be obtained 
in an age-hardened material. During 
the precipitation treatment, an inter- 
metallic compound of nickel and ti- 
tanium is precipitated. This changes 
the composition of the matrix alloy 
and shifts the elasitc coefficient. 

The ability to shift the coefficient 
is a significant difference between 
this material and other constant mod- 
ulus alloys, which depend entirely 
on chemical composition for control 
of the coefficient. As solution an- 
nealed, Ni-Span C has a slightly 
negative coefficient. During precipt- 
tation, the coefficient is shifted in the 
positive direction, the extent of the 
shift depending on aging time and 
temperature. Through proper selec- 
tion of heat treatment, this alloy can 
be adjusted to give a negative, zero or 
positive thermoelastic coefficient with- 


A 1400-Ilb chromium copper electrode 
holder for an arc melting furnace cast by 
P. R. Mallory. 














































































Nickel-phosphorus copper components can 
be solution treated at 1400 F and aged 
at about 850 F. (Chase Brass & Copper Co.) 





Chromium copper contact extension for a 
330 KV oil circuit breaker cast by West- 
inghouse. 
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Some Age-Harc »nabje Hea 
| <i 
| 
Material Composition,* % Form Treatment romp: 
COPPER ALLOYS 
Beryllium Copper 2 Be, 0.25 Co | Strip Sol H.T. at 1425 F, quenched 4 
Sol H.T. at 1425 F, quenched, aged 600 F, 3 hr AT 
Sol H.T. at 1425 F, quenched, cold-rolled 37% H 
Sol H.T. at 1425 F, quenched, cold-rolled 37% H7 
aged 600 F, 2 hr 
Cobalt Beryllium Copper 2.6 Co, 0.5 Be Strip Sol H.T. at 1675 F, quenched A 
Sol H.T. at 1675 F, quenched, aged 875 F, 3 hr AT 
Nickel Beryllium Copper 1.5 Ni, 0.25 Be | Sand | As cast = 
| Cast | Sol H.T. at 1650 F, quenched A 
| Sol H.T. at 1650 F, quenched, aged 850 F, 2 hr AT 
Chromium Copper 0.85 Cr, 0.1 Si | Rod Sol H.T. at 1830 F, quenched siti 
| | Sol H.T. at 1830 F, quenched, aged 930 F, 3 hr ‘ia 
Chromium Copper | 1.0Cr | Wrought | Sol H.T., quenched, aged sia 
| Case Sol H.T., quenched, aged i 
Nickel-Phosphorus-Copper 1.1 Ni, 0.22 P Wire Sol H.T. at 1400 F, quenched 


Sol H.T. at 1400 F, quenched, aged at 850 F 








— ——e 


NICKEL ALLOYS (see also Superalloys) 
Duranickel 4.4 Al, 0.4 Ti Strip Sol H.T. at 1600 F, quenched - 
Sol H.T. at 1600 F, quenched, aged 1100 F, & hr - 

| Cold-rolled 50%, aged 1000 F, 8 hr ~ 


K-Monel | 29 Cu, 2.75 Al, 0.5 Ti, 0.9 Fe, 0.15 C | Strip | Sol H.T. at 1600 F, quenched — 
Sol H.T. at 1600 F, quenched, aged 1100 F, 8 hr _ 
| Cold-rolled 50%, aged 1000 F, 8 hr _ 


29.5 Cu, 4 Si, 2 Fe, 0.1 C, 0.8 Mn | Sand As Cast _ 





| 











S-Monel 
Cast | Sol H.T. at 1600 F, quenched, aged 1100 F, 4 hr -- 
Ni-Span C 2.5 Ti, 5.5 Cr, 0.03 C | Strip Sol H.T. at 1750 F, quenched - 
Sol H.T. at 1750 F, quenched, aged 1250 F _ 
Sol H.T. at 1750 F, quenched, cold worked 50%, ~ 
| aged 1250 F 
Beryllium Nickel 2.75 Be, 0.5 C max | Cast | As cast - 
| Sol H.T. at 1950 F, quenched, aged 950 F, 5 hr _ 
LEAD ALLOYS | | 
Antimonial Lead | 4Sb | Strip Cold-rolled, 95% red — 


Sol H.T. at 450 F, quenched, aged 1 day r.t. — 


Antimonial Lead 8 Sb Strip | Cold-rolled, 95% red = 
Sol H.T. at 450 F, quenched, aged 1 day r.t. 





PRECIOUS ALLOYS | | 
Gold Alloy | 15.5 Ag, 13 Cu, 0.5 Zn 


Sol H.T. at 1300 F — 
Sol H.T. at 1300 F, cooled from 840 F to 480 F in — 


30 min 
Sol H.T. at 1300 F, aged 575 F, 15 min _ 


T 
Dental Gold Alloy | 16 Pr, 12.5 Cu, 9 Ag, 4.5 Pd, 1 Zn, 0.5 Ni} Wire Sol H.T. at 1300 F, quenched - 
Sol H.T. at 1300 F, quenched, oven cooled from ~ 


Wrought | 


F to 480 F in 30 min 

.T. at 1300 F, quenched - 
T 

F 





Dental Gold Alloy 14 Cu, 9.5 Ag, 5 Pt, 0.5 Ni, 0.5 Zn Cast Sol 
Sol . at 1300 F, quenched, oven cooled from 
to 480 F in 30 min 


Dental Palladium Alloy 40 Ag, 16 Cu, 0.5 Ni, 0.5 Prt Wire Sol H.T. at 1300 F, quenched = 
Sol H.T. at 1300 F, quenched, oven cooled from ~ 
840 F to 480 F in 30 min 




















Platinum-copper 4.5 Cu Wrought | Cold-drawn 50% - 
| Cold-drawn 50%, aged 840 F, 10 min > 
Silver Alloy 0.3 Mg, 0.2 Ni Strip Annealed at 700 F 3 
Aged at 1475 F in oxidizing atmosphere ‘“ 
Sterling Silver 7.5 Cu Wrought | Sol H.T. at 1200 F, quenched ' = 
Sol H.T. at 1200 F, quenched, aged 615 F, 30 min = 
| — 
NOTES: 
1 Proportional limit. 3 Elastic limit. 3 Elongation in 8 in. 4 Minimum. 


* Kemainder—bdase metal. 
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able 


) F in 


from 


from 


Heavy Nonferrous Alloys 


Tempe 














Fatigue 

Den- Elect Yield Tensile Elong, Hardness Strength, 
sity, Cond, % | Strength, | Strength, Y psi 
>/e in. | LA.C.S. psi psi (2 in.) (108 
Brinell | Rockwell | cycles) 

297 17 25,000 | 72,000 50 _ B60 | 32,500 
).298 21 80,000 | 175,000 5 _ C41 35,600 

_ 70,000 | 107,000 6 —_ B97 | 36,800 

. | 110,000 | 195,000 3 — C42 | 40,700 

| | 
0.316 26 | 25,000 | 50,000 | 30 os B33 = 
0.317 54 | 75,000 | 110,000 10 - B96 30,000 
0.299 42 17,000! | $1,000 16 110 - - 
0.299 38 6000! | 36,600 35 55 — -~ 
0.300 50 | 46,000! | 82,000 6 200 —- |; — 
0.321 34 14,000 | 45,000 40 oa ee Se 
— 76 $6,000 | 71,000 21 -— | Be — 
_ 78 _ 77,000 2 on ima {[ =- 
_ 80 — 50,000 15 i= A42 _ 
0.323 32 10,000 | 38,000 40 ies di om 
_ 60 40,000 | 65,000 25 - — — 
0.298 4 47,000 | 104,000 42 — C4 a 
—= aon 114,000 | 167,000 28 io + aa ae 
—~ — 191,000 | 214,000 13 _ 42 | — 
0.306 2.9 | 50,000 | 100,000 | 39 _— a. 
me — | 98,000-.| 140,000 | 27 — | C6 | — 
_ — 174,000 | 189,000 | ll mm C39 | — 
0.302 _ 95,000 | 125,000 25 | 310 | — | a 
“ - 95,000 | 125,000 | | 340 — | — 
0.294 1.4 | 35,000 | 90,000 40 | es | B70 | _— 
- 1.7 | 115,000 | 180,000 | 18 | 35 | C3 | — 
— 1.7 | 180,000 | 200,000 7 | 395 | (C42 — 
— 3 60,0004 | 115,0004 5 _ C24 ais 
— 3 180,000 | 195,000 | 0 — C52 — 
0.398 — — 4000 48 5 — | — 
0.398 7.9 — 11,700 6 24 a | ia 
0.388 = | — 4600 31 9 _— aie 
0.388 7.5 | — | 12,600 5 26 — | — 
ere = | | | 

— — | 41,000! | 65,000 | 33 ao -— | - 
— — 63,000! | 93,000 |; — —_ — 
~ -- | 68,000! | 106,000 | 108 | os a i 
0.601 _ 87,000! | 120,000 17 | 170 — 
_ — | 140,000! | 174,000 8 | 265 -- — 
tee — 41,000? | 57,000 5.5 | 149 — ~— 
— — 69,000? | 94,000 a “is fas 
0.396 _ 75,000! | 105,000 208 175 — _ 
- — 117,000! | 150,000 113 257 — _ 
- _ 59,000! | 81,000 1.5 — ome _ 
— _— 85,000! | 98,000 = ad vit 
- _ — 31,000 35 -— 30T-20 — 
— 75 $7,000 | 67,000 ~ _ 30T-67 _ 
0.371 — 20,000 | 37,000 42 _— _ _ 
ae - 30,000 | 43,000 25 _- — _ 
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in the 
per FE, 


Lead Alloys 


Commercially, the most important 


range 20 to +20 x 10° 


age-hardenable lead alloys are based 
on the lead-antimony system, al- 
though a calcium-lead alloy is used 
for specialized applications. 

The properties of typical 
monial leads are given in a table. 
Although strength and hardness can 
be tripled by aging treatments, little 
advantage is taken of this possibility 
in commercial practice. It has been 
said that the fatigue strength of these 
alloys is improved by aging treat- 
ments but data are not available. 
The alloys age at room temperature, 
a fact which on occasion has led to 
difficulties, particularly in thin sec- 
tions, since ductility is reduced con- 
siderably. 

Alloys of calcium and lead con- 
taining about 0.025% calcium can 
also be considerably improved by 
aging. Tensile strength can be in- 
creased from 3000 to 4500 psi while 
elongation falls from 40% to 25% 
during aging. It has been stated that 
creep strength and fatigue strength 
can be improved also by aging treat- 
ments. 


Precious Alloys 


One of the earliest indications 
that differences in solubility alone 
were not the only criterion of useful 
age hardening occurred in the silver 
copper system. Sterling silver, com- 
monly a silver alloy containing 7.5% 
copper, appears to be an ideal age- 
hardenable alloy. Actually, very little 
improvement is possible in this alloy 
as shown in a table. By substitution 
of other elements for part of the 
copper, greater increase in strength 
has been achieved but these age- 
hardenable sterling silvers have found 
little favor. Because of the special- 
ized usage of sterling, for tableware 
as an example, color is important and 
modified sterling alloys have not 
been sufficiently close to the original 
sterling, in color, to appeal to the 
purchaser. 

An age-hardenable high _ silver 
alloy containing magnesium and 
nickel is in production. This alloy 
is interesting because it owes its age- 
hardening properties to selective oxi- 
dation rather than to the precipitation 
of an intermetallic compound. Only a 
single heat treatment is necessary to 
reach maximum hardness. The alloy is 
heated at about 1475 F in an oxidiz- 


anti- 
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through the cross-section. 


the tensile strength of this alloy can 


ing atmosphere for a period of time 
proportional to its thickness, with the 
object of diffusing oxygen uniformly 
By aging, 


cluded in a table to give some idea 
of ihe improvement possible. 

In the dental field, the alloys are 
generally quen hed from 1300 F and 


aged by cooling at a controlled rate 
< d oO 


be almost doubled. while an even from about 850 to 475 F This SVS 
greater increase if hardness 1S tem was devised because it was more 
ichieved lhe ele trical conductivity readily applicable tO a laboratory 

d i J 


of the 
it one of the best conductors of 
age-hardenable materials. 


} 11 ~y 
aged alloy 1s %, 


In the precious metals field, great- 
est use of age hardening has occurred 
in dentistry and electrical applications. 


The dental gold alloys used for 
purpose generally contain 


group, silver, copper, nickel, 


making 


varying 
quantities of metals of the platinum 


having limited equipment than a 
the closely controlled temperature range. 
That optimum values may not result 
is indicated by the figures given for 
a silver-copper-zinc-gold alloy. The 
strength obtainable by the 
the jeweler’s standard treatment is 93,- 
000 psi and the elongation is 4%. 


By aging at a selected temperature, 


tensile 


zinc strength can be increased to 106.000 
and sometimes other elements. Alloys 
are proprietary and little information 
on their compositions is available. 
However, several gold alloys are in- 


psi and elongation to 10%. 
Strengths obtainable in these 

precious alloys are excellent. As 

shown in the table, a gold alloy can 


< 





be aged to a tensile strength of 17, 0) 
000 psi and a palladium ) [ 
150,000 psi. Although th 

were obtained on wire, tl 

the upper portion of th 
obtainable in age-] 
Amon 


srietary alloys developed fi 


range 


; | 
nonferrous allovs 


trical field is a palladiun 

gold-silver-copper alloy. T) 
developed for contacts and | 
wire has a tensile strength of 
psi and an elongation of 24: 
annealed ap 


strength can be increased to 


condition. By 


psi while elongation drops to 94 Nitr 
Other precious alloys show strengt| p 


of the order of 90,000 to 

psi after aging. Hardness val 
ported for these alloys have not bee: 
so high as those for other nonferroy 


age-hardenable materials however 








Cooper V2B 


19 Cr, 10 Ni, 3 Si, 2 Cu, 3 Mo, 0.15 Be, | Cast 


<0.07 C 


rons | 
Some Age-Hardenabk 
| Tempe 
Commercial Designation Composition, % Form Condition 
STAINLESS STEELS (see also Superalloys) | A 
Armco 17-4PH 16.5 Cr, 4 Ni, 4 Cu, 0.35 Cbh+Ta, <0.07C | Bar | Sol H.T. at 1900 F, o.q. H100 
Sol H.T. at 1900 F, 0.q., aged 1000 F, 4 hr 
Armco_17-7PH 17 Cr, 7 Ni, 1.25 Al, <0.09 C Sheet, | Sol H.T. at 1950 F, a.c. T 
Strip Sol H.T. at 1950 F, a.c., transformed at 1400F TH95 
| Sol H.T. at 1950 F, a.c., transformed at 1400 F, 
| aged 950 F, 4% hr 
USS Stainless W 17 Cr, 7 Ni, 0.7 Ti, 0.2 Al, 0.07 C Wrought | Sol H.T. at 1975 F, a.c. 


Sol H.T. at 1975 F, a.c., aged 950 F, hr 


| As Cast 


Sol H.T. at 2000 F, w.q. 
Sol H.T. at 2000 F, w.q., aged 925 F 
































Crucible HNM 18.5 Cr, 9.5 Ni, 3 Mn, 0.35 C Forged Sol H.T. at 2050 F, o.q. = 
Sol H.T. at 2050 F, 0.q., aged 1350 F, 16h ~ 
NITRIDING STEEL | m 
Nitralloy N | 0.25 C, 1.15 Cr, 1.2 Al, 0.25 Mo, 3.5 Ni | Wrought | Normalized at 1650 F, tempered at 1200 F - 

| Normalized at 1650 F, tempered at 1200 F, 
| nitrided » 
TOOL STEELS | - 

Crucible PHV, Die Stee! 0.27 C, 2.8 Ni, 1.15 Cr, 0.4 V, 0.25 Mo, Wrought | Sol H.T. at 1700 F, 0.q., tempered 1300 F, }4 
1.15 Al hr, 0.q. — 

Sol H.T. at 1700 F, 0.q., tempered 1300 F, 14 

hr, 0.q., aged 950 F, 20 hr 
Latrobe Cascade Die" Steel 0.2 C, 0.25 Cr, 4.1 Ni, 0.2 V, 1.2 Al Wrought | Sol H.T. i 
Sol H.T., aged 965 F, 22 hr 
—— 

POWDER METALLURGY ALLOY = 
lron-copper Iron powder infiltrated with 15% of a Cu Infiltrated, slowly cooled i 

alloy Infiltrated, slowly cooled, heated at 1475 F, 

slowly cooled, Sol H.T. at 1550 F, quench, 

| aged 600 F, 1 hr 
NOTES: 


0.q.— oil quenched; a.c.—air cooled; w.q.—water quenched, 


1 Minimum. 
Core properties. 
5 Maximum. 
























ron and Steel 


h an age-hardening nitrid 


has been 1n use for a num 





application of the prin 
recipitation hardening to 
VS, In general, 18 a rela 
nt development. However, 
of stainless steels, several 
ls and a powder metallurgy 
ure now available commer 
hich depend on age harden 


prove their pre perties. 


gy CO Il} 
c Nitralloy N 
Neti Possibly the first of the age hard- 


rerrous allovs to be employed 


cially was Nitralloy N. This 


beer loy is a nickel bearing modification 
TTOUS f the standard nitriding steel, Ni- 
Jer 


rons and Steels 


tralloy G, which contains aluminum 
Steels containing both nickel and 
aluminum can be age hardened by 
prolonged heating in the range 850 
to 1100 | Since this is the range 
used for nitriding. the two opera 
tions proceed simultaneously. Dur 
ing the nitriding of Nitralloy N, 
yield strength of the core can _ be 
raised from 115,000 to 180,000 psi 
while the case is being nitrided to a 
high hardness value. 


Stainless Steels 


Until age hardening was intro- 
duced, the only method of increasing 
strength and hardness of austenitic 
stainless steels was cold-working. 




















Jenable 
Fatigue Izod 
Den- Yield Tensile Elong, Hardness Strength, Im- 
Temper sity, Strength, Strength, lo ae ne psi pact 
Ib . 5 . . . 7 
cu in psi psi (2 in.) mee || Bidet (10 Value, 
cycles) ft-lb 
A 0.28 110,000 150,000 10.5 < 341 — — — 
H1OX ~ 160,000 170,000 14 375 C37 87,500 30 
282 40,000 130,000 30 _ B85 _ 
- T 100,000 145,000 9 - C31 — _ 
1400 F TH9§0 | 0.276 | 200,000 | 215,000 5 — C45 — — 
t 140F, 
0.28 95,000 | 135,000 ll — C25 70,000 35 
: 200,000 | 210,000 1] ~- C43 110,000 16 
- 302 --- - — 
- 269 — — — 
122,000 | 152,000 3 363 - — — 
’ _ _ — — <200 — — — 
" - — 100,000! | 140,000! 10 350 — 7 = 
— | 0.28 | 115,000? | 132,000? | 222 ai, | — +o 
F - — | 180,000? ' 190,000? | 15? 4s | — — — 
200 F, | 
= 0.28 | ~- — _— _ _— — 
ae | | 2508 | 
| 
ee — i} 2 ome om 
0 Fi | 59,000 | 170,000 | 16 365 C38 
| | 
= 0.275 85,000 | 125,000 24 2628 C268 — — 
7 — 165,000 | 179,000 | 16 358 C38 — —_ 
as | | | 
si — 50,000 70,000 | 12 — B65 — — 
. a 85,000 | 100, — os pes 
1475 F, 000 | 8 B85 | 
quench, 
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Fabricating in the fully-hard condi 
tion had certain disadvantages, such 
as springback, which were well 
known. Theretore, th possib lities 
of age hardening were invest 


Ignoring the superalloys for the mo 
ment, the most successful commercial 
alloys produced up to the present 
time are based on the 18:8 grade 
Elements added to impart precipita- 
tion hardening characteristics include 
copper, titanium, aluminum and 
beryllium. The commercial steels are 
proprietary. 

Armco produces two grades, on¢ 
depending for its properties on cop- 
per, the other on aluminum. This 
producer has established temper 
designations to indicate the condition 
of the material. For 17-7PH: 

A—annealed at 1925-1975 F, 

air cooled 

T—condition A material trans- 

formed at 1375-1425 F for 1// 

hr and cooled to 60 F or lower 

within I hr 

TH950—condition T material 

hardened at 940-960 F for 30 

min 

TH1050—condition T material 

hardened at 1040-1060 F for 11 

hr 

C—cold rolled 

CH900—condition C material 

hardened at 890-910 F for 1 hr 


The hardening treatments are fol- 
lowed by air cooling. 

Other steels in this group are USS 
chromium-nickel Stainless W, which 
depends on titanium and aluminum 
for its aging properties and Crucible 
HNM a high carbon modification of 
19:9. The only steel intended for use 
in castings in the group is Cooper 
V2B which owes its age-hardening 
properties to beryllium. 

Solution heat treatment requires 
heating within the range 1900 to 
2050 F and the manner of cooling 
depends on the alloy. Some require 
water quenching, others are sufh- 
ciently sluggish to require only air 
cooling to develop aging characteris- 
tics. These steels are aged at tem- 
peratures ranging from 900 to 1300 
F, and in some cases require an 
intermediate heat treatment between 
the solution and aging steps. 

Properties of the steels are given 
in a table. As an example of the im- 
provement obtainable, suitable aging 
increases yield strength of USS Stain- 
less W from 95,000 to 200,000 pst 
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Safety valve stem for liquefied petroleum gas tank, upset and forged from Armco 17-4PH bar stock, 
annealed and machined. High strength was developed by a single aging treatment at 900 F. 


with little loss in ductility as meas- 
ured by the elongation. Cooper V2B 
can be hardened from 302 Brinell 
in the ‘“‘as-cast’’ condition to 363 
and at the higher hardness level has 
a yield strength of 122,000 psi. 
Similar improvement can be shown 
in the other steels mentioned. 


Although emphasis has been 
placed on the 18:8 modifications, 








Section of fuselage frame for jet fighter plane fashioned from Armco 17-7PH by stretch 
forming a flanged blank. High strength is developed by 1400 F and 1050 F heat treatments 
with holes positioned after 1400 F treatment. 


other austenitic steels can be similarly 
improved. For example, Rezistal 
3311, produced by Crucible, having 
a base composition of 21 chromium, 
23 nickel, 3.25% aluminum is age 
hardenable. 


Tool Steels 


The advantages of precipitation 
hardening are being applied also to 





tool steels. In hardening a finish 

tool by conventional methods, there 
is considerable danger of distortio 
or cracking, particularly if a compli 
cated shape is involved. By using 
steels which can be hardened by pre 
cipitation, the steel can be machined 
to final form in the solution treated 
condition in which it is quite 
readily machinable. Hardening 1s 
then achieved by aging at temper 
tures below 1000 F. with little dat 
ger of dimensional change, scaling 

distortion. 

At least two age-hardening to 
steels are being produced commercia 
ly and others are under development 
These steels, Crucible PHV and | 
trobe Cascade depend on alumin 
for their age-hardening properties 
The steels can be solution heat treated 
at about 1700 F. One producer r¢ 
ommends a tempering treatment a 
1300 F following solution. They can 
be age hardened by holding at 950 to 
975 F for a period of about 20 hr. 

Both of the steels have hardness 
values of about 250 Brinell in the 
solution treated condition. After ag- 
ing, hardness increases to about 300 
Brinell or Rockwell C38. In the aged 
condition, they have yield strengths 
of 160,000 psi with elongations 0! 
16%. These steels can be nitrided to 
obtain surface hardness values ol 
about Rockwell 15-N 94. 


Metal Powder Parts 


The age-hardening process is no 
limited to conventional materials. It 
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Superalloys 


[he superalloys are based on a 
solid solution of iron and chromium, 
-ontain sufficient nickel to make the 
alloy austenitic at room temperature, 
and, in addition, have part of the iron 
content replaced by nickel or cobalt. 
In some of these alloys the replace- 
ment of iron is practically complete 
and the alloys are nickel or cobalt base 
materials. 


Among the alloys are a number 
which can be age hardened. Some of 
these, including Discalloy, K42B and 
Inconel X owe their aging properties 
to titanium; others, including Refrac- 
taloy 70, depend on molybdenum; 
while still others, including $590, 
§816 and Stellite 21 rely on a com- 
bination of molybdenum and carbon. 

The nature of these alloys is such 
that they require high temperature 
heat treatment for solution of the pre- 
cipitant. Temperatures for solution 
treatment lie in the range 1800 to 
2400 F, but must be adjusted to suit 
the individual alloy. Rate of cooling 
after solution treatment also depends 
on the alloy. Some of them must be 
water quenched, others can be air 
ooled. These alloys are generally 
ged at higher temperatures than 
those discussed previously, aging tem- 
peratures lying in the range 1200 to 

500 F. 

Properties of several age-harden- 
ng superalloys are included in a table. 
Although they vary considerably in 
composition, all age to roughly the 
same hardness level, about 300 Bri- 
nell. Most of these alloys have yield 
strengths around 100,000 psi in the 
aged condition and retain good duc- 
tility. The property improvement at 
foom temperature is not so great as it 
is in certain other alloy systems, but 
foom temperature properties are not 
of paramount importance in those al- 
loys since their major field of useful- 
ness lies in high temperature applica- 
tions. Because softening by over-aging 
is slow in the service temperature 
fange, 1200 to 1500 F, these alloys 
retain a large part of their strength 
for long periods of time. Thus, they 
are particularly valuable for service 
under stressed conditions at these high 
temperatures. 
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tering an iron powder compact. The 
skeleton is then impregnated with a 
copper alloy. The copper alloy can be 
diffused into the iron matrix by a 


diffusion heat treatment. Following 


Many gas turbine components such as this extension piece are produced from Discaloy. 


(Westinghouse) 


Machining operations on this pinion forging were performed on fully hardened Discaloy 


Age-Hardenable Metals 


this step, a solution treatment at about 
1550 F and aging at 600 F will in- 
crease the yield strength from 50,000 
to 85,000 psi without an excessive 
loss in ductility. 


with standard tools and equipment. (Westinghouse) 
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Some Age-Hardenable Superalloys 





















































— 
Yield Tensile Elong, Hard: 
Material Composition, % Form Treatment Density, | Strength,| Strength, A 
Ib/cu in. psi psi (2 in.) 
(0.2%) Brinell kwell 
A-286 <0.08C, 1.5 Mn, 15 Cr, | Bar Sol H.T. at 1800 F, 0.q ).286 45 a 
26 Ni, 1.25 Mo, 2 Ti, Sol H.T. at 1800 F, aged 100,000 | 148,000 25 285 
0.3 V, 0.35 Al, Fe rem 1325 F, 14 hr 
Discaloy 26 Ni, 13.5 Cr, 3.2 Mo, | Wrought | Sol H.T. at 1800 F 0.287 _ : 150 
1.6 Ti, 0.1 Al, 0.03 C, Sol H.T. at 1800 F, aged 0.288 106,000 | 145,000 19 293 
Fe rem 1200 F, 20 hr 
$590 20 Ni, 20 Co, 20 Cr, 1.5 | Wrought | Sol H.T. at 2270 F 0.300 160 
Mn, 4 Mo, 4 W, 4 Cb, Sol H.T. at 2270 F, w.q., 90,000 | 160,000 10 290 
0.4 C, Fe rem aged 1400 F, 16 hr 
K42B 22 Co, 18 Cr, 14 Fe, 2.1 Ti, | Wrought | Sol H.T. at 1750 F 0.296 - — 175 
0.2 Al, 0.03 C, Ni rem So! H.T. at 1750 F, w.q., 105,000 | 158,000 29 293 
aged 1300 F, 24 hr 
Inconel X 15 Cr, 7 Fe, 1 Cb, 2.5 Ti, | Sheet Sol H.T. at 2000 F, a.c. 0.300 45,000 | 111,000 47 - C8 
0.7 Al, Ni rem Sol H.T. at 2000 F, a.c., - 115,000 | 172,000 26 C3 
aged 1300 F, 4 hr 
Refractaloy 26 | 20 Co, 18 Cr, 16 Fe, 3.2 | Wrought | Sol H.T. at 2100 F, o.q. 0.296 _ — — 200 
Mo, 3 Ti, 0.2 Al, Nirem Sol H.T. at 2100 F, 0.q., - 100,000 | 170,000 18 275 
aged 1500 F, 20 hr, aged 
1350 F, 20 hr 
Stellite 21 $26 Cr, 5.5 Mo, 2 Ni, 1 Fe, | Cast As Cast 0.299 82,000 | 103,000 g A65 
0.2 C, Co rem Aged 1350 F, 50 hr 110,000 | 125,000 2 A7 
Refractaloy 70 | 21 Ni, 20Cr, 14 Fe,2 Mn, | Wrought | Sol H.T. at 2350 F, o.q. 0.313 — 200 
§ Mo, 4.2 W, 0.04 C, Sol H.T. at 2350 F, o q., 87,000 | 132,000 3 315 
Co rem aged 1500 F, 240 hr 
$-816 20 Ni, 20 Cr, 4 Fe, 1.5 Mn, | Wrought | Sol H.T. at 2200 F, w.q. 0.310 — — — 220 
4 Mo, 4 W, 4 Cb, 0.37C, Sol H.T. at 2200 F; w.q.,  — 67,000 | 140,000' 31 310 _ 
Co rem aged 1450 F, 14 hr 
Cast As Cast —- — 100,000 6 — - 
Sol H.T. at 2300 F, w.q., -- — 122,000 0.5 — A70 
aged 1400 F, 6 hr 
NOTES: 
0.qg.—oil quenched, w.q.—water quenched, a. air cooled 
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Crucible Steel Co. of America 
Dow Chemical Co. 


Che 
Driver-Harris 
Wilbur B. 


Co. 


Driver Co. 


Firth Steriing, Inc. 
General Electric Co. 
Goldsmith Bros. Smelting & Refining Co. 
Handy & Harmon 

Haynes Stellite Co. 


The International Nickel Co., 


Inc. 


Kaiser Aluminum & Chemical Corp. 
Latrobe Steel Co. 

P. R. Mallory & Co., Inc. 
The New Jersey Zine Co. 


is 


M. Ney C 


0. 


Precision Metalsmiths, Inc. 
Reynolds Metals Co. 

United States Steel Corp. 
Universal Cyclops Steel Corp.. 
Westinghouse Electric Corp. 


The H. 


A. Wilson Co. 


Reprints of this (and other) Manuals are available at 25¢ each until supply is exhausted. See 


page 230 for complete list of available Manuals. Write for quotations on quantities of 100 or more. 


Address requests to Reader Service Dept., MATERIALS & METHODS, 430 Park Ave., New York 22, N. Y. 
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Lead and Lead Alloys — Soft Lead 


id and these alloys are used chiefly for corrosion resistance in chemical construction, cable sheathing, and plumbing; in storage batteries 
se of the electro-chemical properties of lead and its oxides; or in applications where its density is advantageous such as radiation protection 
ounterbalances. 














































































Common Lead 
TYPE Chemical Lead (soft lead) Tellurium Lead 
COMPOSITION—% Pb 99.90-44 Pb 99.73+ Te 0.05, Cu 0.06 max 
PHYSICAL PROPERTIES 
Density, Ib/cu in. 0.41 0.41 0.41 
Melting Point, F 618 621 617 
Thermal Cond, Btu/hr/sq ft/ft/°F at 212 F 19.6 19.6 19.3 
Coeff of Exp per °F: 16.3 x 10-6 16.3 x 10-6 16 x 106 
Spec Ht, Btu/Ib/°F 0.031 0.031 0.031 
. (32 FD - 
Elect Res, Microhm-Cm at 68 F: 20.6 = i 
yuiitiniepectiiaiithapaon —__—. Li, 
MECHANICAL PROPERTIES | 
: Mod of Elast in Tension, psi 2 x 106 2 x 108 1.5 x 106 4 
4 Tensile Str, psi: *. I 
Rolled 2454 2093 “A 
Extruded 2200 2000 paee | 
Extruded and Aged i 
Sand Cast 1800 } 
Chill Cast 2200 2000 st 
Yield Str, psi: 
Rolled 1640 ~ : } 
Extruded - - 1500 = + 
Sand Cast 800 a ree | 
Chill Cast - —- ~ ' 
ae Elong in 2 In., %: =} 
: Rolled 57 43 sa ™ 
Extruded 48 40 
— Extruded and Aged —- ete | 
Sand Cast 30 
Chill Cast 40 47 ” 
Reduction of Area, %: f. } 
r /O ~~ ' 
Extruded my) 
Sand Cast 100 Cit 
Chill Cast 100 i" 
Hardness, Bhn: _ 
Extruded 6 = 
t Sand Cast 3.2-4.5 {Eine 
ylica Chill Cast 4.2 C 
ns it Impact Str, Charpy, ft-lb: 
Extruded 
Sand Cast , 
Chill Cast — 10 = 
Fatigue Str, (End Limit), 10’ cycles: 
Extruded and Aged 725 470 1000 
Sand Cast — 470 ao 
Chill Cast — — 
Shear Str, psi 
Sand Cast — 1825 = 
Chill Cast — 1825 —_ 
Creep Str, psi (0.1% per year) 
Rolled 300 (85 F 250 300 
FABRICATING PROPERTIES <- Formed by cold rolling and extrusion > 
Co. Casting Temp Range, F: 790-850 | 790-850 | 790-850 
Joining Soft solder with 50-50 or 40-60 solder using rosin or stearic acid flux; oxy-hydrogen welding 
(lead burning) slightly reducing flame; no flux. 
CORROSION RESISTANCE Resistant to sulfuric, sulfurous, phosphoric and chromic ecidn: attacked by acetic, formic 
and nitric ¢ acids; resistant to the atmosphere, fresh and salt water. 
AVAILABLE FORMS Cast, rolled, extruded, ingot 
‘SES Chemical apparatus Storage batteries, cable sheath, ammu- | Chemical apparatus 
nition, caulking, alloying, coatings, 
liquid baths for heat treating. 
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WITH SURFACE AUTOCARB 
AUTOMATIC CARBON POTENTIAL CONTROL 


New high physicals in carburized gears—better tooth-to-tooth and 
gear-to-gear uniformity —faster cycles— automatic compensation for 
changes in work surface area during furnace operation ... 


These are the chief benefits Warner Gear Division, Muncie, Ind, 
achieves in its most recent continuous gas carburizing line, using the 
‘Surface’ fully automatic carbon potential control system. In a nutshell: 
The Surface dewpoint recorder-controller periodically checks carbon 
potential in each of three zones in the furnace (in a range of .3 to 
1.1% carbon), controls mixing valves to deliver correct additions 
of air or gas to maintain desired carbon potential in each zone. This 
system eliminates the human element in controlling carbon potential 
It also provides Warner Gear with the necessary close control re- 
quired for the practical carburizing of gears with near-eutectoid sur- 
face carbon concentrations. 

Write for Literature H-54-2, or better still, see the demonstration of 


the ‘Surface’ automatic direct-reading carbon potential control sys- 
tem—at the Metal Show in Chicago Nov. 1-5: booth 714. 








ALSO MAKERS OF 


Athabar wowioiry conoitioninc =, Jamftrol’ automatic space #:ATING 


For more information, turn to Reader Service Card, Circle No. 482 
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Lead and Lead Alloys — Hard Lead 
} P ties of antimonial lead alloys may vary considerably depending upon temperature, rate of cooling and time of aging. 
——_ TYPE Grid Metal 
1% Sb-Lead Hard Lead Hard Lead 8% Sb-Lead (7-12 Sb) 
COMPOSITION—% Sb 1 Sb 4 Sb 6 Sb 8 Sb 9 
PHYSICAL PROPERTIES | 
Density, Ib/cu in. 0.406 0.398 0.393 0.388 0.385 
Melting Range, F 608-595 570-486 545-486 520-486 509-486 
Thermal Cond, Btu/hr/sq ft/ft/ F, at 212 F 19 18 17 16 16 
Coef of Exp per °F: 68-212 F 16 x 10° 15.5 x 10°4 15.4 x 10°% 14.5 x 10°6 14.4 x 107-6 
Spec Ht, Btu/Ib/ F: 0.031 0.032 0.032 0.032 0.032 
Elect Res, microhm-cm at 68 F: 22 24 25 26.5 27.1 
MECHANICAL PROPERTIES 
L Mod of Elasticity in Tension, psi 2 x 108 - 
Tensile Str, psi 
and Extruded 2920 | 3100 3300 3330 — 
1 for Extruded and Aged 3000 | - _ 
Rolled 3050 4020 4100 4650 4700 
Chill Cast 3400 5660 6840 7420 7400 
Ind., Elong in 2 In., %: 
2 the Extruded 58 58 65 75 
shell: Extruded and Aged 50 75 
arbon Rolled 60 | 48 47 31 17 
3 to Chill Cast 16 22 24 19 
itions Hardness, Bhn: 
_ This Extruded 5.1 8.9 10.7 12.4 
sntial Extruded and Aged 7 
i. Rolled 5.9 8 - 9.5 7.8 
Chill Cast 7 10 11.8 13.3 15.4 
d sur- Fatigue Str, (End Limit), psi 2 x 10! cycles: | 
Extruded 1200 — a 
ion of Extruded and Aged 1150 —_— — — = 
I sys- Rolled | 1500 1500 1750 _ 
F Chill Cast _ 2500 2700 
Creep Str, (86 F) (1% Ext in 10,000 Hr) 
Extruded 350 210 — - —_ 
Rolled — 250 400 425 400 
FABRICATING PROPERTIES | 
Casting Temp Range, F 750-925 | 750-925 750-850 | 750-925 “| 750-925 


Joining 











CORROSION RESISTANCE 


USES 











Soft solder with 50-50 or 40-60 solder using rosin or stearic acid flux;,.exy-hydrogen 
welding (lead burning) no flux, slightly reducing flame. ; 


‘or 





Similar to that of soft lead 





| 
| 
| 
| 


Cable 


Sheathing 


| Rolled sheet for roofing and flashing; extruded pipe 
for corrosion resisting applications requiring greater 
strength than soft lead. 





Battery grids 
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How The Timken 
Company makes 
fixtures that stand 
2700 hours of 
carburizing and 


oil quenching 


Inconel ... for long life at high temperatures 


For more information, turn to Reader Service Card, Circle No. 382 
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Service life doubled 
-o- with Inconel 
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Fivcon Nickel Alloys 









How long do your quenching fixtures |ast? 
{nd how much do they have to take? Perhaps 
the experience of The Timken Roller |] rine 
Company can help you save on replacement 


costs. 


Roller bearing parts at The Timken Com. 
pany are carburized in natural gas. This heat 
treatment is followed by an immediate jl 
quench. 


During the whole process the parts are car. 
ried on a fixture consisting of three Inconelé 
eye-bolts welded to a grid. Formerly, under 
the corrosive conditions and severe thermal 
shock, eye-bolts only lasted an average of 
1350 hours. 


With Inconel, The Timken Company finds 
the service life of these eye-bolts has heen 


doubled, and better. Some last up to 3700 
hours. 


This is possible because of Inconel’s 
combination of valuable properties: its 
strength at high temperatures, its excellent 
resistance to oxidation and corrosion, and 
to thermal shock. 

With these factors present, fabricated, well 
designed Inconel equipment is the logical 
choice for heat treating service followed by 
quenching. Of further importance, Inconel, 
despite its strength and toughness, can be 
readily formed. It is also easy to weld by any 
of the commonly used methods. 


Try Inconel. You'll find, like The Timken 
Roller Bearing Company, that it is a high 
temperature alloy that gives long service 
under severe conditions. And for many sug: 
gestions on practical ways to make Inconel 
heat treating equipment write for our booklet, 
Keep Operating Costs Down .. . When Tem 
peratures Go Up. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N.Y. 
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: Relative Strengths and Densities of Some Engineering Materials 
QO] | 
heat Tensile Compressive Density Specific 
; Material Strength, Psi Strength, Psi Ib/cu ft Gravity 
wt 
Aluminum 9000-24 ,000 10,000 165 2.6 
Calr- | 
nelé Balsa Wood * 2150 7.9 0.128 
ndet Brass, Common Yellow 50,000-90,000 . 524 8.47 
rmal 
Cement-Asbestos Board * 16,000 103 1.63 NY 
t 8) oe ' 
Concrete None 2400 144 z.3 he, 
= | 
finds Cork Board 10-15 15 9.9 0.16 t + 
} cel . Ps P t \ 
* Glass Matt Reinforced Laminate 25,000 20,000 100 1.6 
s 700 
Galvanized Steel 40,000-110,000 50,000-80,000 490 7.8 : 
st 
ti , 
salt Glass (plate) 650 36,000 160 2.5 ra} 
f < ; 
: us Honeycomb Cores “Th 
llent : , a | 
Aluminum Foil Depends on faces 220-920 2.9-11.0 0.05-0.17 ; 
, ane S) 
Cotton Fiber Depends on faces 380-1000 4.7-8.6 0.07-0.13 1 
: ] 
_ well Fiberglass Depends on faces ' 1.0-11.4 0.01-0.18 C | 
Fat al Paper Depends on faces 140 1.8-2.2 0.03-0 .04 a ! 
cd pV ~~ } 
saad Lead 26 ,000—3300 7500 710 11.37 
' 41 
in b Magnesium 12,000—37,000 . 108 1.74 bell 
Vv any -~ 
Micarta 11,000 38,000 84 1.35 - 
| . * 
mk Neoprene 500-3500 475-3000 81-187 1.33.0 te 
imken 
high Novoply | 775 . 36 | 0.58 
ervice . Plywood 
} sug: | 
rconel Fir (parallel) 6180 | 5150 29.9 0.48 
voklet, (perpendicular) 3910 | 3440 29.9 0.48 
. Tem: 
Luan (parallel) 6390 5150 31.4 0.58 
(perpendicular) 3780 3440 31.4 | 0.58 
| | | 
77 Porcelain Enamel | 650 36,000 160 | 2. 
5, N. Y. Stainless Steel | | 
302 80,000 | 60,000-100,000 490 | 7.8 
430 60,000 60,000-100,000 | 490 7.8 
Ti | 2000-3000 | * 458 7.3 
Zi 20,000-30,000 * | 446 | 7.1 
‘ E: Data are approximate—for rough comparison only. 
lata, 
Courtesy of United States Plywood Corp. 
'HODS 
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BARNABY MFG. CO. of Bridgeport, 
Conn., reports: “Our close proximity to 
salt water has given us problems in rust 
prevention for many years. We have 
experimented with many black oxide 
finishes but none has proven as success- 
ful, safe, and inexpensive as DU-LITE— 
our tools have better sales appeal—our 
volume has been on the increase ever 
since we started using this modern, 
progressive oxide finish.” 


Depend on Du-Lite, the metal-finishing 
specialists, for the most efficient and 
economical cleaners, black oxide fin- 
ishes and phosphate coatings. Write for 
full details on: 

Du-Lite Black Oxide for Steel. 

3-0 Black Oxide for stainless steel and 

malleable iron. 

SD Compound for removing occluded salts, 

Phosteel and Phospray for phosphatizing 

steel, iron or zinc. 

Du-Lite Non-Acid Black Oxide for copper 

and copper alloys. 

Dynakleen for bright cleaning all metals. 

Kwikseal and Proctoil water displacing oils. 


Or send us samples of parts and we will 
process them for your approval. 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 
Send more information on Du-Lite....eee++++ O 
Send information on metal finishing products... 0 
Have your representative call. ...eeeeeeees Oo 


Pe Pe er ee 


Addre6........ccereseseseees 
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Du-Lite 


METAL FINISHING SPECIALISTS 


For more information, Circle No. 369 
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AUTOMOTIVE uses of asbestos-asphalt materials include hand brake cable cover (leh 


and automotive battery voltage regulator (right). Note molded-in inserts. 
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PLUGS, bases, stands (left) and underground anchors, tubes, and knobs (right) are a few 
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of the diverse applications of these injection molding materials. 


smolded | 
Bor coatec 
Bor may | 
Bcan be 

Sdrilled at 
speed dr 
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—A Low Cost Injection 
Molding Material & 


eat 
Cal a M 


slows 
BSulfuric 
by KENNETH ROSE, Mid-Western Editor, Materials & Methots (46 : 
weign 
pearat 
Calcium 
These thermoplastic @ A GROUP OF MOLDING Mat! (24-h 
RIALS consisting of a fibrous 0 increa 
materials composed of granular filler and a binder has bee MMII absc 
; classed as plastics for many yeat (48-h 
asbestos fiber and a binder They are plastics only in that thy fM) increa 
are moldable at some stage in the! M§Water a 


of asphalt or resin, processing. Chemically they are di (24-h 











: tinct from the compounds that 0 increa 
have good corrosion tain their — a by being tested 
resistance, but relatively polymerized to high molecule | 
weight. These materials have usually ‘ 7 
low strength. been designated as cold  molde! ed a 
materials. | um re 
Several materials of this genct# sistan 
type have been developed by Ply — p 
outh Industrial Products, Inc. ' de y 
producing custom molded product ag ' 

They consist of short-length asbest® ue 

fiber with a binder of asphalt or res, 
the ingredients being combined " bo4a 
approximately equal proportion Hay : 

The proportions are varied to obti! 
VCT \ 
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f rigidity in the molded 
considerable importance 
ost and processing stand- 
is the ability of the material 
i. ded on modified injection 
| achines, with a short cycle, 


that molding costs are held to a 


b Properties 
} The materials, offered under the 
Fcade names Clevelon for the asphalt 
Bbinder type and Bartalon for the 
nder type, have excellent re- 
F<istance to mild acids, mild alkalies, 
salts. weathering and moisture. They 
have low to medium strength com- 
pared to other plastics and good im- 
B pac strength. Impact strength at low 
Stemperatures 1s usually as good as or 
better than that at room temperature. 
Strength at elevated temperatures 
under load is limited, but in many 
designs this can be improved by rein- 
forcing with metal inserts. It will 
withstand temperatures to 160 F, and 
fin many cases parts have successfully 
withstood higher temperatures at 


Blight loads for short periods. 


Some oils and most organic sol- 


Bvents will attack the surface of the 


imolded material. It can be painted, 
lor coated with other types of finishes, 
or may be upholstered. The material 
Kcan be machined without difficulty, 
drilled at high production rates if high 
speed drills are used, and sawed with- 
out dulling the saw excessively. Use 
sof a saw with coarse teeth or with too 
great a set may cause a slight chipping 


Sot the surface of the work. 


Results of various immersion tests 
with the material are given as fol- 
lows 


Sulfuric acid absorption 
(48-hr in 2-normal acid): 0.03% 
weight increase, no change in ap- 
pearance 
Calcium absorption 
(24-hr immersion) : 0.09% weight 
increase, no change in appearance 
Oil absorption 
(48-hr immersion) : 0.18% weight 
increase, no change in appearance 
Water absorption 
(24-hr immersion) : 0.9% weight 
ink — no swelling in pieces 
testec 


The materials have a fair thermal 
onductivity, and show reduced con- 
€nsation of water vapor, Dielectric 
strength is good, though arcing re- 
sistance is rather low. Underwriters’ 
abo: tories have tested insulators 
ade of the material, and it has been 
Cporicd acceptable for tube and knob 
Wirin’. Underwriters’ reports upon 
he insulators were issued Feb. 26, 
P48, and Nov. 28, 1949, reporting 
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conformity with the National Elec- 
trical Code. 

The asphalt-containing material is 
combustible, but is self-extinguishing. 
The resin-bonded type is lighter in 
color, and has a wider range of color 
possibilities. Specific gravity of both 
types of materials is 1.3 with some 
formulations slightly lighter. 

Low cost is one of the most im 
portant features of the materials. 
While price naturally varies with the 
complexity of the part being molded, 
and with size and other handling fac- 
tors, molded pieces may cost as low 
as 16¢ a pound or generally in the 
range of 1¢ per cubic inch of molded 
product, depending on size of part, 
thickness of walls, etc. 


Applications 


Applications are quite diversified. 
Many of them have to do with 
mechanical space filling supports in 
packaging or other protective appli- 
cations, where the support is required 
to possess moderate mechanical 
strength in compression. Many pack- 
aging supports for military goods 
use the material. In casing a 90-mm 
projectile, special formed supports are 
used for the nose. The asbestos- 
asphalt material is used to make these 
supports. A closing plug seals off the 
cartridge case on separable ammuni- 
tion in the 6- to 8-in. size range. 
These plugs are molded of the same 
type composition. Bazooka rocket 
nose supports replace wood turnings. 

The material flows well in the 
molds, and large-sized pieces such as 
window frames and sash, are made 
of the molding composition. Units 
of this type are now being offered 
for homes, farm buildings, industrial 
buildings and commercial structures. 
They have ryst and rot resistance, 
weatherproofness, resistance to chemi- 
cal atmospheres, freedom from ther- 
mal shrinkage and expansion, resist- 
ance to attack by termites and fungi, 
and avoidance of the need for paint- 
ing as some of their most important 
advantages. 


Because of its immunity to most 
corrosive influences, the material is 
being studied for concealed structural 
applications. Heavy conduit for tele- 
phone wires is being produced in a 
4-in. diameter for use in large build- 
ings. 

An interesting application is its 
use for replicas of old-fashioned 
street lamps for communities that 
wish to preserve a traditional appear- 
ance. The low cost lamp posts and 
the frames for lamps are molded of 
black material that resembles the iron 
lanterns in appearance, but have free- 








Precision Investment Casting 
makes difficult small-part assem- 
blies easy and inexpensive. 


Complicated assemblies can be 
poured as a unit for a stronger 
and better application. 


Because of the versatility of 
Precision Investment Casting you 
may now get functional designs 
free from machine and fabrica- 
tion problems. Parts can be made 
in any casting alloy, either fer- 
rous or non-ferrous. 


Close dimensional control and 
smooth finish coupled with pres- 
sure castings go hand in hand to 
give your product more customer 
appeal. 

Our engineering staff is avail- 
able to help you add more appeal 
to your product at lower costs 
than machined and fabricated 
units. 


GRAY-SYRACUSE 
eee oer 


107 N. Franklin Street, Syracuse 4, N. Y. 
Small precision castings of ferrous 
and non-ferrous alloys. 





Gray-Syracuse, Inc. 

107 N. Franklin Street 

Syracuse 4, N. Y., Dept. “‘A”’ 
Please send me literature on 
Precision Investment Castings. 











For more information, Circle No. 490 
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look good from any angle 


Whether you’re angling for a new product de- 
sign, re-designing an established product, or 
casting for fresh design ideas for a functional 
part or decorative trim... take a good look at 
Nickeloid pre-plated Metals. Reflected in their 
gleaming, durable finishes of chrome, nickel, 
copper and brass you will find a whole new 
realm of exciting design possibilities. You will 
find, too, many design success stories which re- 
sulted when Nickeloid Metals were considered 
in the pre-design stage, to take full advantage of 
their versatility and their lower production cost. 


NICKELOID METALS 


For more information, turn to Reader Service Card, Circle No. 307 


Injection Molding Materiq| . 
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(continued from page }4; 


PIPE for heat ducts and sewer pipe cq, 


be made in 3-ft lengths or longer. 


dom from corrosion and light weigh 
in handling and erection as addition,| 
features. 

The automotive industry makes us: 
of asbestos-asphalt moldings. An ¢. 
ample of these is the door sill sup 
port that fits under the metal bead 
below the door, and serves as a sealer 
and as a resilient support. Thes 
pieces are molded as strips with in. 
dentations to correspond to the con 
figuration of the metal, and are mack 
in right- and left-hand sets. The 1 
cess into which they fit has a sligh 
curvature, and the strips must retain 
enough flexibility to conform to the 
shape of the recess. An added time At upy 
saving feature of their handling is Magse 
that the strips are packed in shipping right f 
containers while hot, just as t 
come from the press, and retain 
enough tackiness so that they may | Magn 
picked up as a strip. The individu 
strips pull apart without damage, anc o, 
may be placed under the metal beac comes 
ing by hand. that | 

Electrical insulators in many styles 
is an important application. Wheels 
for toy wagons and similar moving 
toys are typical of the large-quanttt) 
low-cost articles for which the mate 
rial is well suited. Small pots to 
plant nurseries, to replace clay pots 
are a standard line. Planters for do 
mestic use are ornamented will 
silk-screen decoration and sold i 
the low-cost market. Picture frames 
molded to resemble carved wood an 
colored and ornamented, are othe! 
consumer items for which the mate 
rial has proved to be quite satisfac: 
tory. b 

In all of its uses, both industri! 
and for the consumer, the mater! 
is a low-cost molding compositio 
with properties completely  satisf 
tory for many purposes,: and it “P 
tures its markets on this basis % 
satisfactory performance at lowe 
possible cost. 


MATERIALS & METHOD 
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New Materials, Parts and Finishes 


... and Related Equipment 








At upper left, magnesium sheet normally treated shows pitting after 25-hr salt spray. 
Magseal processed sheet, below, withstood 98-hr salt spray. H alloy casting at upper 
right failed at 32-hr salt spray, while Magseal treated casting below withstood 125 hr. 


Magnesium Corrosion Resistance Increased by Impregnation 


Susceptibility 


of magnesium to 


corrosion has restricted the use of 
that light metal to a degree. A new 


impregnating method for both sheet 
and castings is claimed to increase 
the corrosion resistance of the meta! 


three or four times over normally 
treated magnesium. It is said to be 
particularly effective where dissimilar 
metals contact the magnesium. 

Called Magseal, and developed by 
Na-Line Plastic Impregnating Co., 
Inc., 3457 E. 15th St., Los Angeles, 
the material is a resin combination 
which impregnates the metal much 
as conventional impregnants do. 
Polymerization is carried out in a 
pressure bake oven at 275 F, under 
100 psi pressure. Upon removal 
from the oven, all parts are stripped 
of any impregnant remaining on the 
surface in an alkaline solution. The 
resin is said to be formulated for 
complete penetration into the small- 
est of pores in the metal and yet 
have sufficient body to seal the more 
spongy areas in magnesium castings. 
Impregnated test samples were sub- 
jected to continuous salt spray for 
periods up to 125 hr, and according 
to the company, there was no evi- 
dence of pitting or failure. 
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addition of a liquid catalyst, the 
foams to a predetermined density. 


Foam-In-Place Plastic has Varying Bulk Density 


A newly developed foam-in-place 
thermosetting plastic is supplied as 
a liquid and expanded by the addi- 
tion of a catalyst to a predetermined 
bulk density ranging from 2 to 26 
Ib per cu ft. Called Eccofoam FP, 
and developed by Emerson & Cum- 
ing, Inc., 869 Washington St., Can- 
ton, Mass., the material can be 
processed completely at room tem- 
perature to form the rigid, unicell- 
ular foam. Since a low exothermic 
temperature is developed, it is pos- 
sible for volumes of several cubic 
feet of the material to be foamed at 


one time. 

Properties of the foam will vary 
with the density; however, for a 
material with a 10-lb per cu ft 
density, typical properties will be 
compressive strength, 340 psi; mo- 
dulus of elasticity, 11,000 psi; dielec- 
tric constant, 1.18 and dissipation 
factor, 0.0004. 

Suggested uses for the material in- 
clude light-weight structural rein- 
forcement, core material for double 
walled glass fiber laminates and for 
embedding electronic components 
and circuits. 

















Vinyl adhesive bonds varnished cambric 


for insulating coils. 


New Materials, Parts and Finishes continues 





Solvent-Resistant Adhesive Bonds Electrical Tape 


A new adhesive containing viny] 
resins is said to resist varnish sol- 
vents, making it an effective bonding 
agent for glass mica, varnished cam- 
bric, and other varnish-saturated 
tapes used for insulating coils. 
Called Sterling T-723, and produced 
by the Sterling Varnish Co., Hays- 
ville Borough, Sewickley, Pa., the 
material is said to possess good re- 
sistance to petroleum and coal-taz 


solvents, loosen 

tape bonded with the material wher 
dipped in varnish. When the varnis 
is baked on, the bond 1s st 
ened by the heat. 

The adhesive is supplied in ¢o| 
lapsible tubes containing about 1 | 
2 oz of the material. For large-sca}, 
applications, it may be furnished in 
pint, quart, gallon or 5-gal cans ir 
a slightly lower consistency. 


prec luding 








Inset shows high porosity of new fine 


grained carbon. 


Porous Carbon has Fine Grain 


A porous carbon with extremely 
fine grain is 75% air, yet retains 
characteristics such as high electrical 
conductivity, resistance to chemical 
attack, and stability at high tempera- 
tures, according to the manufacturer, 
Stack pole Carbon Co., St. Marys, Pa. 
Supplied in block or sheet form, the 


material is said to offer interesting 
possibilities for impregnation or for 
use as filter plates. Its fine grain re 
sults in a large carbon surface area 
despite the high porosity of th 
material. The carbon is available in 
sizes up to around 10 by 10 in. anc 


of any thickness up to 11/, in 





Magnetic Electrode Welds Plastic Sheet 





Keeper bar is drawn down on electrode by 
magnetic coils to seal plastic sheet. 


The combination of a radio-fre- 
quency electrode, a steel magnetic 
structure and a keeper bar is said to 
eliminate the need for a press for 
some types of joining operations in- 
volving plastic sheet. Magnetic coils, 
mounted under the electrode, draw 
the free keeper bar down against the 
plastic seam lying against the elec- 
trode. The pressure of the bar 


against the plastic can be adjusted 
by altering the voltage through the 
coil circuit actuating the magnet. 

Developed by the Electronic Proc- 
esses Corp., 1156 San Antonio Rd., 
Los Altos, Calif., and called the 






Ectromag Magnetic-Bar Electrode, the 
device is said to facilitate simple, 
high-speed mechanical feeds. Plastic 
sheetings can be wrapped around the 
keeper bar for the production of un- 
limited lengths of plastic tubing fo! 
packaging and other uses. 

According to the company, the d 
sign permits the use of long elec 
trodes with even pressure throughout 
their length. Keeper bars may b¢ 
made either rigid or semi-rigid 
Standard sizes of the units are no! 
listed since each installation must b° 
tailored to the recuirements of cach 
application, 


MATERIALS & METHODS 
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| splicing of metal cable can 

done with liquid epoxy 
and the resultant splice is a 
tically sealed casting. No heat 
aired. A new electrical em- 


bedding resin, Scotchcast No. 4, de- 
veloped by Minnesota Mining and 
Ufo. Co., 900 Fauquier St., St. Paul 
, Minn., is the basis for the splicing 
kit. It is supplied in a plastic mix 
ing envelope which ensures proper 
proportions of resin to hardener. 
The resin has excellent adhesion, re- 
sistance to moisture, oil, solvents and 
weathering and is self-extinguishing. 
Its average electrical properties are 
as follows: 
Dielectric Strength, 


v/mil 800 
Dielectric Constant at 
95 F 72 


Dissipation Factor at 


85 F 0.019 
Electrolytic Corrosion 
Factor 1.0 
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Kit With New Epoxy Resin Aids Field Splicing of Cable 


All the materials necessary for 
making a complete cast splice in 
single conductor cable from wire 
sizes 10 to 4 AWG are included in 
the kit. No tools other than a pocket 
knife are necessary. The kit includes 
a supply of resin and hardener in 
the plastic bag, a 3-piece vinyl plas- 
tic single-use mold; 2 different sized 
Scotchlok electrical spring connec- 
tors; a strip of abrasive cloth for 
cleaning the conductor; and an in- 
struction sheet. 

To make a splice, the mold pieces 
are slipped on the ends of the wire, 
the insulation penciled down, and 
the spring connector turned on with 
the fingers. After pulling the plas- 
tic mold units into place over the 
connection, the inner partition of the 
plastic resin bag is ruptured by 
squeezing, and the resin and hard- 
ener thoroughly mixed by kneading 
the bag. When the resin assumes a 
uniform color, a corner is snipped 





Cross-section shows solid epoxy casting 
sealing the spring connector and cable 
splice. 


off the envelope and the activated 
resin poured into one of the spouts 
of the mold. The resin sets up 
within 5 to 15 min. The entire 
operation is said to take from 10 to 
20 min. 





Paint-On Zinc Coating Protects Metals 


A zinc protective coating which can 
be used over rusted surfaces and is 
said to prevent rust creep has been 
narketed by the Constad Laboratories, 
214 W. 29th St., New York 1. The 

terial, called Zinktron, can be ap- 
plied by brush or spray. According 
to the company, the coating will with- 
stand 1000-hr salt spray and will cling 
to the coated material with a high 
degree of adhesion. Zinktron No. 2 


is especially designed for abrasive use 
and is expected to find application in 
farm machinery. 

The coatings are said to provide re- 
sistance to fresh water up to 212 F, 
and to dry heat from —40 to 350 F. 
They also provide good resistance to 
chemicals, gasoline, oils and greases. 
Zine protection is applied with a paint 
brush. 








Silicone Gives Grease Wide Temperature Range 


\ new protective grease, said to be 
relatively unaffected over a tempera- 
ture range of —70 to 400 F has been 
developed as a lubricant for car door 
weatherstrips, hood lacings, hood 
bumpers and all other rubber parts 
tho’ require lubrication. Based on the 
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General Electric Company's SF-96 
silicone fluid, the grease, K2 Protec- 
tive Compound, was developed by 
the J7/l Mfg. Co., Revere, Mass. 

The material is water-repellent, 
chemically inert and is said to mini- 
mize checking and cracking of ex- 


posed weatherstrip. According to the 
company it keeps rubber soft and pli- 
able and has no swelling effect. K2 
is also expected to find many applica- 
tions in industry, in the home, and in 
marine installations where moisture, 
sticking and chafing are problems. 
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New Materials, Parts and Finishes 





The coating is applied with spray gun, and easily stripped off after soiling. 


Strippable Coating Aids Paint Booth Cleaning 


A white-pigmented vinyl strippa- 
ble coating helps keep industrial 
paint spray booths clean, and aids in 
obtaining better finish on the painted 
products, according to the manufac- 


turer, the Detrex Corp., Detroit 32, 
Mich. Called White Vincote, the 
material dries almost immediately 
after application to a tough, white 
film. Paint, lacquer and enamel over- 


continued 






spray can be peeled off w 
strippable Vincote after paint 

According to the manut 
the dried coating 1s a poor i 


combustion, and the white co 


creases light reflectively, allowing th 
painter to get a better finish and 
minimizing chances of incomple 


The material is us 

delivered, and the white pigment d 
veloped by the company is said | 
remain in mechanical dispersion in 
definitely without stirring or agitat 
ing. The resultant film is said 
have improved tensile strength, re 
ducing possibilities of breaking away 
from the walls under dirt-load con. 
ditions. The material is also said to 
eliminate pin-holes and “blushing” 
or ‘‘dusting’”’ of the dried film. One 
gallon of the Vincote may be ex. 
pected to cover between 250 and 
i00 sq ft of surface, according t 


coverage. 


the thickness desired. : 





Epoxy Adhesive Bonds a Variety of Materials 


A new general purpose adhesive 
based on epoxy resins has been de- 
veloped for the bonding of materials 
such as glass, all metals, concrete, 
ceramics, ‘wood, and almost all plas- 
tics inclading rigid vinyls, reinforced 
polyesters,. phenolics, polystyrene, 
acrylics, egllulosics, melamines, ureas 
and nylof. It will not adhere to 
polyethylene; or the fluorocarbon 
resins. 

Shear and tensile ‘strengths greater 


than 3000 psi can be obtained with 
most of the above materials, accord- 
ing to the manufacturer, the Afé/as 
Mineral Products Co., Mertztown, 
Pa. In the case of wood, concrete, 
ceramics and laminated _ plastics, 
failure under shear or tension is 
said to occur in the materials them- 
selves rather than in the glue. 
Called Amphesive 801, the mate- 
rial contains no volatile solvents and 
has low shrinkage on setting, allow- 


ing it to be used to advantage as 
a void filler or potting compound 
The material is mot resistant t 
strong alkalies. Where 
chemical resistance is required a sp: 
cial formulation, Amphesive 802, 1s 
available; however, it has poorer ad 
hesion to glass, porcelain and other 
glazed surfaces. High adhesion is 
developed with the 801 within 

hr at 77 F. This cure time may b 
shortened by heating to 190 F. 


acids or 





New Aluminum Welding Electrode 





The new electrode is stocked on fiber spools 


containing 10 Ib of wire. 






A new welding electrode designed 
for maximum weld quality in the in- 
ertgas shielded arc welding of alumi- 
num has been developed by the 
Aluminum Co. of America, 738 Al- 
coa Bldg., Pittsburgh 19, Pa. Called 
Alcoa I. G. Welding Electrode the 
consumable electrode has been de- 
signed for use in welding guns for 
such processes as Aircomatic, Filler- 
arc and Sigma. It can also be used 
for tungsten-arc welding where filler 
wire is fed mechanically to work. 


The electrode is currently being 
produced from 1100 (2S), 4043 
(43S) and 5154 (A54S) alloys. It 1s 
available in standard sizes of 0.030, 
0.040, 3/64, 1/16, 3/32 and 1/8-in 
dia. Mill quantity orders are available 
in all wire sizes from 0.020 to 1/8 in. 
Each spool contains 10 Ib of wire 
level-wound in continuous length. 
The electrode conforms with AWS 
specification A5.10-54T (tentative 
3/17/54) and ASTM B-285-541. 

(More New Materials on page 154) 
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You can design light weight, longer life, and economy into your 
products by including N-A-X HIGH-TENSILE in your plans. 


It is 50% stronger than mild steel. 

It is considerably more resistant to corrosion. 

It has greater paint adhesion with less undercoat corrosion. 
It has high fatigue life with great toughness. 

It has greater resistance to abrasion or wear. 

It is readily and easily welded by any process. 

It polishes to a high lustre at minimum cost. 


And with all these physical advantages over mild carbon steel— 
it can be cold formed as readily into the most difficult shaped 
stamping. 

. Sound like something for you? Ask for full facts and think of 
N-A-X HIGH-TENSILE when you re-design. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division «+ Ecorse, Detroit 29, Michigan 


NATIONAL STEEL wtlig CORPORATION 





For more information, turn to Reader Service Card, Circle No. 377 
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OIMLITE w::i.. PA 


| Ineake your job EAGER... 
give you BIG SAVINGS roo / 


Originators of Finished Machine Parts 
of Metal Powders 

» Vast Research and Engineering Facilities 

» Huge Production Facilities 

» Each Part an Engineered Product 

» COST is less, of course 

» Fast Delivery... Normally 1 to 4 weeks 

» Permits NEW Designs 

® Large Parts, too—Over 20” 

» ON-the-SPOT Service 

by Experienced Field Engineers 


iy Argh, OEE 
CHRYSLER 
CORPORATION 


AMPLEX DIVISION 
Detroit 31, Michigan 





However you enjoy your leisure moments . . . fishing, 
gardening or just sittin’ . . . it's more fun if your mind 
is free of “Shop” headaches. And that’s why we're 
suggesting that you explore your designs for addi- 
tional OILITE Finished Machine Parts applications. 

Each OILITE Part is an Engineered Product — Pre- 
cision Made by artisans with more than 20 years 
Know-How. Field Engineers, too, give you ON-the- 
SPOT Service. 








Dept. R 


Field Engineers and Bearing Depots 
Throughout United States and Canada 


OWITE Products include: Bearings, Finished Machine Parts, 
Cered and Solid Bars, Permanent Filters and Special Units of 
Non-Ferrous and Ferrous Metals and Alloys. 
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Paper and Fiber 


Two new pressure-sensitive tape 
have been developed by Ménnesoi; 
Mining and Manufacturing Co., 90) 
Fauquier St., St. Paul 6, Minn. One 
is a black paper, pressure-sensitiye 


| tape for outdoor protective applica. 


tions. The other is a puzzler, and the 
company is now looking for indus 
trial applications. It is a Scotch brand 
flock tape with an untreated suede. 
like fiber backing coated with a pr 
sure-sensitive adhesive. 


Resists 6 Months Weathering 


The paper tape, Scotch brand tape 
No. 344, is designed to protec 
polished and finished surfaces agains 
scratches and die marks during an 
after fabrication, shipment and stor- 
age for periods up to 6 mo in owt. 
exposure. According to the 
company, it will adhere to such 
materials as stainless steel, aluminum 
(not anodized), glass, most plated 


| metals, plastic glass, polystyrene anc 





polyester. Although the paper back 
ing is said to resist abrasion, occ 
sional fractures in the backing 4 
not harm the rubbery adhesive which 
continues to protect the covered sur: 
face, according to the company. The 
No. 344 tape is available in 100-yd 
rolls in standard widths of 12, 2 
and 36 in. Other widths are avail 
able on special order. 


Ideas Wanted 

The Scotch brand flock tape * 
present has unknown industrial 4p 
plications. Among possible applic 
tions are as bottoms or bumpers 0 
table lamps, radios, ash trays, clocks, 
jewelry boxes, silverware boxes and 
similar articles. It might also b& 
used in the newspaper or printing 
industry as a replacement for fel 
back-up strips before casting rota) 


<€ For more information, Circle No. 42 
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REMARKS success 


or failure) of that new 
tubing application hinges 
largely on the tubing you 
specify. Why not tip the 
scales in your favor by 
using strong, lightweight 
Bundyweld, the only tubing 
double-walled from a single 
metal strip. Added bonuses: 
Bundy's expert engineering 
assistance, unexcelled 
fabrication facilities. 


WRITE: oday for catalog 


or for help in developing 


your tubing idea. ) FRAME 
FOR IRONING BOARD 
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BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 





TT 


WHY BUNDYWELD IS BETTER TUBING 


Bundyweld starts : continuously rolled fe, \ and passed through . : : ?} $ Bundyweld, double- 
as a single strip = [ twice around later- . ] ) a furnace. Copper iN . ; 
of copper-coated To ally into a tube of oe s coating fuses with + T through 360° of wail 


walled and brazed 


steel. Then it’s... Ec uniform thickness, ae steel. Result . . ’ contact. 


Leakproof Lightweight 
» High thermal conductivity Machines easily 
. High bursting point Takes plastic coating 
® High endurance limit Takes plati 


Extra-strong Bright and ‘aan 
DOUBLE-WALLED FROM A SINGLE STRIP Shock-resistant No inside bead 

Ductile Uniform 1.D., O.D. 
ndy Tut ‘ng Distributors and Representatives: Bridgeport, Conn.: Korhumel Steel & Aluminum Co., 117 E. Washington St. @ Cambridge 42, Mass.: Austin-Hastings Co., inc., 226 Binney St. 
 p 0002 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bidg. © Chicago 32, Iill.: Lapham-Hickey Co. 3333 W. 47th Place © Elizabeth, New Jersey: A.B. Murray Co., 
, ost Office Box 476 7 Los Angeles 58, Calif.: Tubesales, 5400 Alcoa Ave. e Philadelphia 3, Penn: Rutan & Co., 1717 Sansom St. 7 San Francisco 10, Calif.: Pacific 
“ls Co. Ltd, 3100 19th St. . Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave., South . Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 181 Fleet St., E. 

Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities. 





For more information, turn to Reader Service Card, Circle No. 302 
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With years of experience in 
producing great quantities of boots, 
bellows and tubes, Acushnet has devel- 
oped rubber stocks with unusual properties 
that provide sustained flexibility at extremely high 
or low temperatures, and high resistance to fluids, greases 
and gases. 

Our precision-molded boots, bellows and tubes give enduring protection 
to moving parts by excluding dust, dirt, water, oil, etc. — or by retaining grease, 
oil, fuel — or by performing both functions at the same time over long periods of 
continuous flexing. These products are made on order to customer specifications 


— none are stocked. 
Send for your copy of the “Acushnet Rubber 
Handbook", a rubber 


comprehensive data 


source widely used in industry as a reference for 


molded rubber parts. 


PROCESS COMPANY 





‘én @ ee ee 














For more information, turn to Reader Service Card, Circle No. 441 
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Address all communications to 750 Belleville Ave., New Bedford, Mass. 
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press mats, as a lining material jp 
side jewel boxes, purses, vanity and 
suit cases and silverware boxes o; 
as decorative trim on such items 4s 
lamps, bookends, picture frames and 
greeting cards. 

The 16-mil thick tape is currently 
available in only 1/-in. by 3-yd 
sample rolls. It could be made in 
l/,- to 26-in. widths on 
in 18 possible colors. 


56 yd rolls 





High, Medium and Low Temperature 
Materials Bonds Aluminum 


Three new joining materials, oné 
for use at 375 to 475 F, one for use 
at 500 to 825 F, and one for bond- 
ing at 850 to 1050 F, have beer 
developed for joining all aluminun 
alloys, both cast and wrought. Th 
materials are said to be anodic with 
the surface oxide of the aluminum, 
eliminating the need for special 
cleaning. Marketed by the Precisi 
Electronic Research Co., Glendora, 
Calif. and its Canadian branch 
3603 20th St. S.W., Calgary, Alberta, 
the materials are known as the Per- 
coloy Jine. 

Solbond, designed for the 375 ‘0 
475 F temperature range, may b 
applied with a soldering iron and 
requires no flux. According to thc 
company it can be used with 2024-1 
(24S-T), 5052-T (52S-T), 7075-1 
(75S-T), 1100 (2S), 3003 (35), 
etc., without interfering with th: 
heat-treated condition of the mate: 
rial, 

Brabond, designed for the 500 F 
to 825 F range, is of grealet 
strength, and may be used on al 
aluminum alloys as well as for 4! 


3. Af 
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How MICO Insulation helps U.S. MOTORS for AIRCRAFT 


exceed tough specifications for high-temperature performance 
































) 
. 
1:Cell wall made of ISOMICA® Flexible Plate being inserted 2.Wound stator shown being subjected to surge test at 1000 V. 
into stator slot. Before insertion, the cell wall is cut to size and Any weak spots, cross phasing, unbalanced winding or wrong 
given a double crease to facilitate assembly. connections can be detected by oscilloscope pattern. 
—s | : 
te 3. After winding, surge testing and treating, wound stator is | 4+Mica Insulator Company parts used to insulate U.S. Air- bss | 
assembled into motor. Units pictured are of the totally- craft Motors. Left to right: Cell Wall—ISOMICA Flexible 7 
enclosed, explosion-proof type with integral gearing, used Plate; Center Stick—LAMICOID® thermosetting plastic-sili- any 
for powering pumps, compressors, actuators, hoists, : cone-glass laminate; Top Stick —LAMICOID; Phase Insulation a 
2 —ISOMICA, rd 
nd Lhe 
er : 
ul One of the big problems in aircraft motor insulation is altitude. Lowered air pressure = 
, reduces effective cooling by convection and radiation, creates higher operating temper- ~ 
4 atures. That’s why U. S. Aircraft Motors use ISOMICA—a Class H silicone-bonded 
rial processed mica with silicone-treated glass cloth on both sides — for phase insulation 
| and cell walls...and silicone-glass LAMICOID—a Class H laminate—for center and 
ora, top sticks. These superior insulating materials enable U.S. Aircraft Motors to with- 
stand higher temperatures while still retaining minimum weight per horsepower. 
- We'll be glad to work with you on your electrical insulation problems. Whatever 
electrical insulation material you need — Class A to Class H — MICO makes it best. 
) to We manufacture it, cut it to size, or fabricate it to your specification. Write today. 
i *Product of U.S. Electrical Motors Inc. 
the 
4-1 
5-T 
s) @ MICA Yeaubale COMPANY 
ate- Schenectady 1, New York 
oF Offices in Principal Cities 
ater In Canada—Micanite Canada, Ltd., Granby, Quebec 


all 


all LAMICOID @® (Laminated Plastic) « MICANITE © (Built-up Mica) « EMPIRE® (Varnished Fabrics and Paper) « FABRICATED MICA, ISOMICA® 


For more information, turn to Reader Service Card, Circle No. 324 
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THE WAY TO CUT... 








ost of imitation 


If you are using an expensive type of bearing because 
a competitor of yours uses it you are needlessly saddling 
expense onto your product if the job could be done as 
well or better with a less expensive type—as for example 
the cast bronze sleeve bearing. 

Your customer buys your product because it does 
a job he needs done in the way he wants it done. Your 
company’s name and reputation support your product, 
and the mere fact that you include unnecessarily expensive 
bearing types is not a factor in the sale. We suggest 
you examine your present designs to determine 
if there are not places where the sturdy, simple, 
cast bronze sleeve bearing can help you toward 
necessary cost reductions. 


There is a Bunting Engineer near you. 
Consult him. Or write our 
Product Engineering Department in Toledo. 







Bunting. 


BRONZE BEARINGS « BUSHINGS « PRECISION BRONZE BARS 


The Bunting Brass & Bronze Company « Toledo 1, Ohio 


Branches in Principal Cities * Distributors Everywhere 


For more information, turn to Reader Service Card, Circle No. 409 
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bond combinations between 
wrought alloys. 


Welbond is the highest strenon 
and temperature bonding terial 
According to the company, bonds 
may be made at the solution hea 
treating temperature, allowing sim 
ultaneous bonding and heat treating 























Titanium High Shear Rivets 


Made from C-130 titanium alloy, 
hi-shear rivets offer a 40% weight 
saving over alloy steel and _ posses; 
a minimum shear strength of 95,000 
psi. They retain useful strengths at 
elevated temperatures and are co! 
rosion resistant in marine atmos 
pheres and chemical environments 
Developed by North American Avis 
tion, Inc., and marketed by theu 
licensee, the Pheoll Mfg. Co., 572 
W. Roosevelt Rd., Chicago 50, 
rivets are available in the same type: 
and sizes as alloy steel Hi-Shears 
being furnished to HS, NAS or cus 
tomer specifications. 








Self-Locking Spring Nut 
Needs No Washer 


A low-cost nut which speeds as 
sembly and eliminates the need for 
lock washers has been developed by 





OC’) 
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International Harvester’s 
New McCormick 141 Self-Pro- 
pelled Harvester-Thresher 
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HELPS PROTECT PERFORMANCE 


Modern automotive equipment—airplanes, 
cars, trucks, tractors, Diesel and marine 
engines, motorcycles—use felt to protect 
many vital parts. This versatile and essen- 
tial industrial material serves to seal out 
dust, dirt, water, seal in lubricants. Many 
ball bearings have felt seals which enable 
the bearing to serve reliably for a lifetime 
with the lubricant originally installed. 
Other uses of felt include sound and thermal 
insulation, vibration control, weather strip- 


ping, window channels, lubrication wicks 
. .. American supplies felt in sheets, strips, 
wicking, and in parts cut precisely to your 
blueprints, ready to install. There are 
many types of felt; for maximum satis- 
faction, consult American for confidential 
collaboration on designs and specifications 
for your various applications. Write on 
your company letterhead for S.A.E. 
Felt Standards, including samples and 
specifications. 


American felt 


Com 





GENERAL OFFICES: 24 GLENVILLE ROAD, GLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, 
Atlanta, Dallas, San Francisco, Los Angeles, Portland, Seattle, Montreal. PLANTS: Glenville, Conn.; 
Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. |. 


For more information, turn to Reader Service Card, Circle No. 325 


ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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DON’T GUESS AT DEW POINTS 


MEASURE THEM ACCURATELY 
with the 


ALNOR DEWPOINTER 








Here’s the modern way to quickly and accurately read the dew point in 
controlled atmospheres—the Alnor Dewpointer. Its simple, direct operation 
assures laboratory accuracy by non-technical personnel . . . in the field, 
plant, or wherever precision checking is necessary for quality results. 


The Dewpointer is the only instrument of its kind that is self contained 
. .. it is readily portable and requires no external coolant or auxiliary 
apparatus. Operates on either A.C. or enclosed battery power. Over 600 
large industrial concerns rely on Dewpointer precision and many find the 
instrument pays for itself in savings on CO2 alone. 


Guesswork Eliminated 


The Dewpointer eliminates all guesswork —as when 
trying to read indications on a polished surface in 
other less accurate instruments. You actually see 
the dew or fog suspended in the enclosed 
chamber — under conditions that can be con- 
trolled and reproduced accurately. You'll want 
to know more about this unique instrument 
that brings portable laboratory precision to 
your dew point determinations, so send today 
for your copy of the Dewpointer Bulletin. Illinois 
Testing Laboratories, inc., Rm. 522, 420 N. La Salle 
Street, Chicago 10, Ill. 





For more information, turn to Reader Service Card, Circle No. 488 
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the P-M Nat Div., of the V P 
Pressed Metal Co., 300 Chas Ave. 
Waterbury, Conn. Made of ha lened 
and spring - tempered high carbon 
steel, the fastener has a concave 
shape and turned-down corners which 
bite into the material as the nut js 
tightened on the bolt. As the corners 
dig in, the concave nut is deflected. 
so that tension is applied to the 
threads preventing subsequent loosen. 
ing. Assembly time is said to be te. 
duced since no wrench is needed to 
hold the bolt as the screw is run int 
the cut threads. The nut can be fe. 
moved and reused. Current available 
sizes are 6-32, 8-32, 10-24 and 10. 
32, while others are planned. 
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Jumbo Polyethylene Rods 
Extruded 


The successful extrusion of solid 
polyethylene rods 6 in. in dia and 
over 7 ft long, has been achieved by 
the H&R Industries, Nazareth, Pa 
The rods are said to be non-porous 
and free of voids. The company also 
manufactures polyethylene sheet for 
punching and cutting purposes as wel 
as rod and tube in a variety of sizes. 


(Continued on page 162) 
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Harden it for Of with TOCCO 


ROGRESSIVE Kearney & Trecker Corp., TOCCO made possible a switch from alloy steel 
Milwaukee, Wisc., reports the following sav- to S.A.E. 1045 steel, saving $0.110 in material 
ings by TOCCO hardening the above saddle cost per piece. 


clamp eccentric of their Milwaukee Milling Total saving on each run of 1375 pieces for 


Machine: this one part is $2,172.50. 
FORMER METHOD TOCCO 


Heat treating $ 0.099 Kearney & Trecker hardens a total of 140 
different parts on one “‘TOCCO JR.” machine. 
Output of some parts has been increased as 
much as 500%. 


Why not enlist TOCCO’s experienced Engi- 
neers to help you obtain similar improvements 
In addition to this saving of $1.47 per piece, for your production? 


» v7 


® fmese ve 3 bere © 


Straightening 
Cleaning 
Total Cost ; $ 0.099 


Saving . . . $1.47 per piece 


Mail Coupon Today 
THE OHIO CRANKSHAFT CO. 
Dept. T-10, Cleveland 1, Ohio 


Please send copy of “Typical Results of 
TOCCO Induction Hardening and Heat 
Treating” 


Name 

Position 

Company 

Address 

 ___ SS 


For more information, turn to Reader Service Card, Circle No. 399 
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5 When your 


customers 


ask about 


Tell them you have shaved useless 


pounds off the weight of your product , 
b¢ uslsig a Hackney Deep Drawh Better Adhesion for 


Part in place of a heavy cast, forged or High Temperature Paint 


welded-pipe part. Improvement of adhesion and ap 


yxearance of Heat-Rem H-170. heat 
Many other manufacturers have done ae ; ay oe 
resistant aluminum paint is claimed 


just that—with no sacrifice in strength, by the producer, Speco, Inc., Cleve- 
durability, or vibration resistance. land, Ohio. According to the man 


ufacturer, this is the result of a new 


de ai a | OS combination of non-leafing and leaf 
r Dai 
pa Can COUnE © aney ing aluminum in the paint com 


Deep Drawn Shapes and Shells to pound. 

achieve closer tolerances, smoother The non-leafing particles of alumi 

contours, seamless construction. Our num are said to remain suspended in 

specialized experience can help you the paint vehicle and to provide 3 

design deep drawn parts in functional uniform . quantity of aluminum 
, throughout the applied coat. The 

shapes to meet your requirements. 7 


co ; resulting protective coating is capable 
Write today for additional details. of withstanding temperatures of ap- 


; proximately 1700 F, according to the 
PR aig ais producer. The leafing particles in 
Can be made in | the paint rise to the surface upon 
capacities from one application and are said to form an 
quart to 150 gallons, : ‘ : “oi 
from many metals. AACE ( elastic finish that is resistant to mois- 
menek ture, corrosion, mild acids, alkalis 
and industrial fumes. 
The paint is designed for appli- 
cation such as heat lines, condensors, 
Pressed Steel Tank Company compressors, ovens, engine heads, 


Manufacturer of Hackney Products mufflers, radiators, and exhaust mani- 


1442 South 66th St., Milwaukee 14 * 52 Vanderbilt Avenue, Room 2019, New York 17 i , room 
241 Hanna Bidg., Cleveland 15 * 936 W. Peachtree St., N.W., Room 111, Atlanta 3 - | folds. The paint will dry at 

208 S. LaSalle St., Room 788, Chicago 4 * 559 Roosevelt Bidg., Los Angeles 17 »j- 
18 W. 43rd St., Room 11, Kansas City 11, Mo. * 136 Wallace Ave., Downingtown, Pa. ¥ 


In addition, your engineering 





temperature, and is available in 
metallic red, blue and gold. 
CONTAINERS FOR GASES, LIQUIDS AND SOLIDS | (Continued on page 164) 


For more information, turn to Reader Service Card, Circle No. 358 
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These properties of neoprene 




























make a better 
OUTBOARD MOTOR 


Smart streamlining distinguishes this new 754 
outboard—and there’s ample evidence of the 
designers’ attention to mechanical detail as well. 
For no less than 7 parts are made with Du Pont 
neoprene to improve performance and reduce 
the need for maintenance. 


An outstanding feature of this motor is an — 
automatic bailing device—linked from an im- 
mersion unit to the motor by durable neoprene 
hose which can withstand the effects of seasons 
of direct sunlight and weathering without crack- 
ing. The bailing pump itself makes use of neo- 
prene in a unique rotor which can withstand 
constant abrasion. 





Neoprene is also employed for the carburetor 
line because gasoline has little effect on it. And 
in the propeller hub, shock-absorbent neoprene 


Courtesy: . 
Scott-Atwater . 
Mfg. Co., Inc. 











gives lasting protection even in salt water. Minneapolis, Minn. ‘! 
Finally, the entire motor is suspended in a re- PROPERLY COMPOUNDED \ ie 
silient neoprene cushion to reduce noise and NEOPRENE WILL RESIST: bs : 
vibration. With all these features provided by &: 
“4° . a) vagy 
one resilient material, it’s small wonder that to- - ¢ SY << * 
day more designers are turning to neoprene Ce) r ya we 
than ever before. JN’ bal . ay He 
Asi dl 
Air ond Gos Permanent Oils, Solvents, Sunlight end 
() Bailing pump rotor €)} Shock-absorbent hub — aoc se escene T MP 
- Bee =a 3 
©) Cooling pump rotor 5) Motor cushion a 3 G #. ? 
rigs» © Remote contro! cables SS 
©» Bilge Hose (not shown) : 
ov) Carburetor drain line Low Temperature | Abrasion, Cutting, Oxidetion Heat 
Stiffening Chipping 














eee eee eae ane aes ee 


FREE! tHe NEOPRENE NOTEBOOK 


od gr re] a Peg z fe © Each issue shows new, unusual applications of neoprene . . . : sativa 
new products . . . improved designs. Add your name to the E 





mailing list today. 


The rubber made by Du Pont since 1932 E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Division MM-10 Wilmington 98, Del. 


Name Position 








Firm 





REG.u. Ss. PaT.OFF Address 


L a THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 























For more information, turn to Reader Service Card, Circle No. 316 
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With Tensiles Over 100,000 PSI | jew Materials. 
Parts and Finishes 
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Adhesive Bonds the 
and one costs $29, “3 per hundred  Fiorocarton Plastics 


A pressure-sensitive adhesive for 
bonding Teflon to itself and other 


) materials such as metals, glass, paper 
| or other plastics, has been marketed 
& under the name Flexrock +80 by 


the Flexrock Co., 36th & Filbert 
St., Philadelphia 4. The adhesive is 
said to provide peel strengths with 








With reduced iron powders in both cases... the expensive compact derives ts ; 
its physicals from copper infiltration; the inexpensive compact from small Leflon-to-1 eflon bonds of about 2 
additions of Metal Hydrides’ chromium-nickel pre-alloyed powders. The Ibs per in. of width, and _ shear 
comparative facts below show how you can achieve the physicals you need strengths of 12 to 15 psi. The mate- 
...in less than half the steps...at impressively lower cost with the | rial maintains its pressure-sensitive 
MH process. characteristics over a temperature 
re ame 5 ; is said 
Copper Infiltration MH Chrome-Nickel* range-08 ~-65 to 390: B. 1 saa 
to have good acid and alkali resis 
Cost — $31.21 per 100 Cost —- $22.51 per 100 tance, but it is affected by most or- 
Tensile — 112,000 PSI Tensile — 103,000 PSI ganic solvents and is not recom: 
Elongation — 1% Elongation — 2.5% 7 ications 
' mended for use in such applications. 
Rockwell Hardness — C34 Rockwell Hardness — B100 Typical properties ‘lainned for the 
Apparent Density — 7.78 Apparent Density — 6.83 sialieithd® male nes thai 
Production Steps — Nine Production Steps — Four Cris Cankenh % 40 
*(74%2% addition of 50% chrome/ Specific Gravity 0.94 
50% nickel, plus 1% :carbon) Viscosity at 75 F, cps 1000-3000 
Without obligation our technical sales staff will gladly give you complete Dielectric Constant at 10? | 
information and show you how chromium-nickel pre-alloyed powders will cycles : 2.5 
meet your requirements. Write today! Dielectric Strength, v/mil 550-650 
, Power Factor at 10? cycles 0.005 
Pioneers In Hydrogen Compounds Surface Resistivity, Meg 
ohms, after 4 days at 
100% relative humidity 2000 
etal adrides It can be applied by ‘brush of 
yt knife or it may be sprayed or dipped 
16 CONG eT. 8 INCORPORATED by thinning to suitable viscosity. 
RESS ST., BEVERLY, MASS. After the adhesive is applied, t CS 









For more information, turn to Reader Service Card, Circle No. 456 
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» YOu need ... LARGE AND MEDIUM-SIZED 


S ESS STAMPINGS 














~~ SKILL... MEN...MACHINES... 


lete finishing and assembly facilities 


o 
Do you have a metal product—or a part of a product— 








that has to be stamped or drawn? Then it’s time to 
Send for your free copy of 


our booklet—‘Science and a oe take a good look at what G. P. & F. has to offer. We 
Skill in Sheet Metals.” 4 


have the manpower, the machines, the facilities. We 






@ s¢ Pe 8 eee es 
~ 






—even package and ship your finished product, if 







our abilities and facilities. 


"4 
Mi 


B 
Hi) 
: 






it illustrates many jobs Mer 

produced for G. P. & F. = can handle your complete job from start to finish— t 
customers . . . and gives => relieve you of production details and responsibilities — 
interesting information on = : 


you wish. The booklet shown on the left tells the 


complete story. Write for it today! 





TH 


—e sees 9 w 2s 





00 
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GEUDER, PAESCHKE & FREY CO., 1538 W. St. Paul Avenue, Milvavkes 1, Wisconsin 


For more information, turn to Reader Service Card, Circle No. 314 
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CPMRE COLD ROLLED STRIP STEEL 


OFFERS a practical way 
to reduce end-product costs 
WITHOUT CAPITAL INVESTMENT 

















ial 4he requvrenmect, > 


WAY | | Gp CMP 
\ . A NON- FEARING 
WAY - 


: BLANKEO EDGE BECOMES 
FINISHEO EDGE 


CMP’s precision rolling process permits production of cold 
rolled strip steel as thin as .001” to split-hair across-the- 
width gauge tolerances not obtainable by other rolling | 
methods. This unique precision is reflected in less square | 
footage loss through oversize variation, less wear on tools, | 
fewer rejections and faster assembly where close fitting 

is encountered. 


| 
CMP processes also permit close control of physical char- | 
acteristics to develop the combination of physicals best | 
suited to the fabricating and service requirements of the 
application. 


We'll be happy to work with you to develop specifications | 
and processing methods to enable you to make the best 
possible product at the lowest possible cost. 


the Cold Metal Products co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 
PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 
SALES New York * Cleveland ° Detroit e Indianapolis 
OFFICES: Chicago @® St. Louis ° Los Angeles ° San Francisco 
LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND 

ALLOY GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: 








THE COLD METAL PRODUCTS CO. OF CALIFORNIA 
6600 McKinley Avenue, Los Angeles Phone: Pleasant 3-1291 


THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 
Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 


PRECISION STEEL WAREHOUSE, INC. 
4425 W. Kinzie, Chicago Phone: COlumbus 1-2700 


For more information, turn to Reaedr Service Card, Circle No. 306 


166 


New Materials, 
Parts and Finishes 











must be dried before joining 
faces. Air drying for sever 
1S satisfactory or heating ro! 
30 min at 160 to 212 F. A 
tional 5-min cure at 300 | 
crease the bond strength. 


Three New Tapes: Electrical, 
Unsupported, Sound Dampening 


Three new industrial tapes hay 
been produced by the Permace: Tap 
Corp., Highway 25, New Brunswick 
N. J. One is an electrical pressure. 
sensitive tape which can be heat 
cured for greater adhesion; another 
is an unsupported adhesive filn 
which provides a uniform adhesiy 
thickness between such materials a; 
copper and phenolic board fo a 
printed circuits; the third is a pres 
sure-sensitive sound-damping _ tap 


Electrical Tape 


P 21 Glass Cloth. Electrical Tape 
H.C. incorporates a 60 x 52 glass 
cloth backing and a crude-synthetic 
adhesive mass with a_ heat-curing 
resin. In its uncured state it is said 
to possess good pressure-sensitive 
adhesive qualities. It can also be 
subjected to a cure of 2 hr at 250! 
or 1 hr at 300 F to provide a firm 
solvent-resistant adhesive bond. 

Although strong under straight 
tension the glass thread will fracture 
under whipping or snapping. Ih 
backing is fire-resistant, but the ad 
hesive mass is susceptible to flame 
The tape meets Class B Electrical In- Flar 
sulation requirements and is said to 












provide high abrasion resistance, me 
however, once cured, if subjected to Ts 
high temperatures, further chemical fron 
changes occur tending to uncure the mc 
adhesive mass. clad 
The tape is expected to find appl All 
cation in electric motor and generator 
manufacture, electric transmission 
line installation, electronic equipment 
manufacture, appliance manufacture, 
transport manufacture and main 
tenance, and in general industry for 
bake oven sealing, hot air duct seal: 
ing and splicing of heavy shecting 
for processing. 
Properties of the tape are as fol- sities 
lows: lew Ort 
Tensile, psi 150 
Adhesion, 0z/in. of width = 30 Other 
(Continued on page 168) 
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(LAYMONT 
FLANGED AND 
DISHED HEADS 
Lames 


CS 
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x Py 
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from 9 inches 

















re oak ; 

a 0: aie en : co ae a 

n, 

ht 

n- Flanged and dished heads made by Claymont are own open hearth furnaces—closely and completely 
4 available in sizes from as small as 9 inches to as_ controlled to meet customers’ specifications. 

to large Pe 19 feet in overall diameter; and in gauges We are also prepared to handle head-forming opera- 
al from %¢-inch to 6 inches. They can be supplied tions on both ferrous and non-ferrous metal supplied 
he in carbon steel, alloy steel or with stainless steel },y the customer. To order, write or call Claymont 
ki. cladding. Steel Products Department, Wickwire Spencer Steel 
a All carbon and alloy steels are the product of our Division, 813 West Street, Wilmington 99, Delaware. 
on 

nt 

re, 

-— Claymont Steel Products 

al- 

ng Products of Wickwire Spencer Steel Division « The Colorado Fuel and Iron Corporation 


2576 


Abilene . Albuquerque + Amarillo + Atlanta + Boise + Boston + Buffalo + Butte + Casper + Chicago + Denver + Detroit + El Paso + Ft. Worth + Houston + Lincoln (Neb.) + Los Angeles 
New Orleons » New York * Oakland + Odessa + Oklahoma City + Philadelphia + Phoenix + Portland + Pueblo + Salt Lake City + San Francisco + Seattle + Spokane + Tulsa + Wichita 
CANADIAN REPRESENTATIVES AT + Edmonton + Toronto + Vancouver + Winnipeg 


Other Claymont Products . . . Carbon and Alloy Steel Plates + Stainless-Clad Plates + Manhole Fittings and Covers + Large Diameter Welded Steel Pipe + Flame Cut Steel Plate Shapes 


* For more information, turn to Reader Service Card, Circle No. 480 


OCTOBER, 1954 167 


ee ee eS ee eS 0 os oe ee 
Se eee ead 2 5 ie tS 





a M14 tt a2."4 © 















































New Materials, 
Parts and Finishes 





Elong., % 
| Thickness, mil 
| Insulation Resistance, 
| 96% megohms 
| Dielectric Strength, v 800 
| Electrolytic Corrosion 
Factor OS 


| Chlorides, % ).02 


| Unsupported Adhesive Film 


ene | Permacel 18 Adhesive Film (2 
Harper Automatic Pusher Type Furnace for bright brazing stainless steel mil) is a green industrial laminating 
using copper or stainless brazing compound in dry hydrogen atmosphere. | adhesive supplied in dry film form 


with paper interliner. The tape pro- 
vides a smooth, continuous film of 


controlled thickness at the glue line. 
poe ae IG a T a ? A Z ® iB, ¢ Since it is in dry form, application 
is simplified and the absence of 
solvents provides safe operating con. 


ditions. Storage problems are said 
to be simplified and the tape can be 


die cut or preformed with interliner 


ld 99 still in place. During application 
AUC AY a uniform heat and laminating pres: 


. = = = $= ees 


sure are required, and surfaces mus 
be free from rust, scale, grease o: 


ELIMINATES DE-SCALING, PICKLING loosely adhering film. Primary uses 


for the film are in the manufacture 
HANDLING AND CLEANING COSTS of printed circuits and in the elec- 
trical and metal-working industries 

Properties of the film are as 





“<t~ G@arme 


@ Today’s growing demands for automatic processing of the new 


“ie 7 follows: 
special alloys requiring precision control of atmosphere and tem- Thick : 0 tap 
aod ‘ . lickness, in. 2 
perature is being met by Harper-engineered high temperature | Color Green 
Electric Furnaces. Specially designed “The Harper Way” these Optimum Application Conditions 
‘ : : a ‘1. Tian i See 
furnaces make possible new economies through integrated pro- Temp at Glue Line, F 325-350 
, P : ae" ' Time, min 10-20 
duction, reduced materials handling costs and elimination of : , 

, jms : : : Presure, psi 100-2000 
expensive finishing operations. Their sequence of operations is Heat Resistance after Cure: 
timed and synchronized to protect intricate and costly assemblies Copper to 3 XP 

° ° . Ihe ‘ y : 
when brazing and annealing stainless steel and non-ferrous parts Agewy w+ atts , 
o/in. widt c 


i u is. ‘ 
on a continuous basis Heat Resistance after Cure: 


Solder Dip Test 
(410 F for 10 sec) Excellent 
Resistance to Water 


Let us show you how The Harper Way of heat processing produces 
a high quality product with new economy. 


after Cure Excellent 
See the Harper Furnace Exhibit at the Resistance to Solvents after Cure 
Metal Show in Chicago Ketones and Esters Fair 


Alcohols, Aliphatic 
and Aromatic 
Hydrocarbons Excellent 


Booth 1919 


Typical shear values for Jamin 
tions of various materials are % 





follows: 
Materials Bonded — Shear, psi 
Cold rolled steel 5100 





HARPER 
Galvanized iron 3050’ 
Representatives 


nee PS ss be tne, Aluminum 4700 
in Principal Cities E Furnace Corp. Phosphor bronze 4650 


38 RIVER ST., BUFFALO 2, N. Y. (Continued on page 170) 
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F ord Cuts Assembly Costs 


Rollpin is the slotted tubular steel spring pin with 
chamfered ends. Simply drive it into holes 
drilled to normal production tolerances. It 
compresses as driven—and its spring action locks 
it in place regardless of impact loading, 


stress reversals or vibration. 


Rollpin assembly eliminates extra operations 
and parts. There is no precision drilling, 


threading, peening—and no cotter pins or other 


= *& 26 e247” 


locking devices. Cost savings as great as 90% 
result—depending upon the type of fastener 
replaced and the assembly method now in use. 


CUTE 
eeabiteay! 


Our illustration is an air gun set-up that installs 
Rollpin at the rate of 8 units a minute on the 
Ford assembly line.* 


Att ee ttre BS Be 


Other insertion procedures range from simply 
driving Rollpin with a hammer to more intricate 
hopper-fed methods. Independent time studies 
have shown installed costs of Rollpin at 9% 

of that for a dowel pin and Jess than 5% of the 
installed cost of a taper pin. 


Mail our coupon for information on how Roll- 
pin will do your fastening faster and cheaper. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


Dept. R23-1061, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 
Please send the following free fastening information: 

[] Rollpin bulletin [] ELASTIC STOP® nut bulletin 


[] Here is a drawing of our product. 
What ESNA® fastener would you suggest? 


Name 


Firm 


Street_ 


City_ chakaeaabent 





*Rollpins applied as differential pinion pin lockpin 
on the Ford Motor Mound Road Plant assembly line. 


For mor einformation, turn to Reader Service Card, Circle No. 389 
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Chromium steel 
Phenolic laminate 

* Panel failed without 
cement bond. 


Sound Damping Tape 


P 12 Acoustimat Soun: Dam 
ing Tape is a combination of alum 


~_ 
HOW TO KILL num foil, 68 x 72 unbleached cottg; 

e ‘ “4 loth and ; bber-base. pressure 

) thread fastening bugs in design... soutive shane: Tageh mi 


provide effective sound damping 
characteristics where sound is trans. 
mitted through metal panels. Th. 
aluminum foil is separated from th: 
metal panel to which it is attached 
| by 14 mils of adhesive and cloth 
providing a truss effect which add 
to the stiffness of the panel. Th: 
increased stiffness combined with th 
shock absorbing qualities of the rul 
















Been Stung BY TOO MUCH WEIGHT? 
Heli-Coil* Inserts permit weight reduction two 

ways: They require less space than solid bush- 
ings. Need no greater boss radius than unprotected 
thread assemblies. Permit the use of fewer, smaller, si Aes giianatee’ ta tack Oates 
pm radeon: gue : Oke high sound damping characteristics 

Been Stung BY WEAK THREADS? Heli-Coil Inserts provide a mini- | "The tape is also ‘ol to provid 
mum of 25% greater loading strength than unprotected threads in ner re ae ie 
the same material. You eliminate stripping, even in soft materials ca ns . he ah of t * o 

such as aluminum, magnesium, plastics, wood, etc. ni — i ose plea op 
anc “The F ; = the 


Been Stung BY THREAD WEAR? Heli-Coil Inserts can’t wear — foil. It requires only a roller for 
therefore no customer complaints about worn threads; field service application sed whee applied Le esid 


| 
costs are cut. | to be flame proof. 
Been Stung BY CORROSION? Heli-Coil Inserts are corrosion-proof | The tape is expected to find ap 


nego ree ce bronse. —_ ape os vemperatures up plications in the aircraft, automotive 
ni + IRGRERETSTY — WORT 95588, Gall OF CORFORS. metal furniture and heavy transporta 


Been Stung BY VIBRATION? Vibration will not loosen Heli-Coil | tion industries, and for stainless steel 
Inserts; will not damage insert-protected threads. Fits are inherently | fabricators. 
better; stresses are more evenly distributed. | 








Properties of the tape are 4 
When you use Heli-Coil Screw Thread Inserts you kill all five | follows: 


of these design bugs at once. Tensile. thin. of 































To find out why the Heli-Coil Insert method of thread protection is the | width 45 
simplest, most effective, and most practical... to get all the data you | Adhesion, oz/in. of 
need to design these advantages into your product... to get free samples of | width 35% 
Heli-Coil Inserts, use this handy coupon. Elong., % 10 
Thickness, mil 16 
“meg. U. &. Pat. O8. Sound Attenuation 
. HELI-COIL CORPORATION | a factor of 1.0 for 
' 190 SHELTER ROCK LANE, DANBURY, CONN. | 7 Ae eA ae 
I ( )) [] Send samples and Bulletin 689 — Military Standard Sheets. Thermal Insulation 
ae 2 (77 
® [] Please have a Heli-Coil Thread Engineer call. | k Factor 0.0042 
I C) Send Magnet Moisture Vapor 
| eS ee ! Transmission Rate 0.00 — 
l ! * Due to thickness of backing 
g NAME ! standard ASTM method anno! 
COMPANY be used. 
. i Adhesion value is obtained at 4 
, eases i stripping speed of 12 in. per mi 
ZONE STATE ‘ape from a stainless steel panel. Tap 
Piptipeae RENTER EET SOY! App eee is applied by rolling with wall 
Heli-Coil Inserts conform to official military standards paper roller until smooth. 
MS-122076 (ASG) through MS-124850 (ASG) and others. | (Continued on page 174) 
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Could be you are overlooking a good 
bet if you aren’t familiar with what Van 


Huffel can do in cold forming metal shapes 
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and tubing. 


To give you a better picture of how other 
manufacturers are cutting costs and im- 
proving their products, we have prepared 
a portfolio of ideas that should be in your 


file. It's yours free for the asking. 


FREE FOR YOUR FILES 


VAN HUFFEL TUBE CORPORATION 
WARREN, OHIO 


Please send me the METAL FURNITURE idea portfolio 


r mif 
Tape a 
wall : , COMPANY 


ADDRESS 


For more information, Circle No. 385 
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FABRICATION NEEDS 


; Avon single wall steel tubing is success- 
i fully supplanting other types of tubing— 
- aluminum, brass, copper and steel— with 
C equal or improved reliability of perform- 
- ance and really impressive economies. 

¥ Avon's High Frequency Fusionweld proc- 
L ess insures a much higher degree of ten- 
sile strength, greater resistance to vibra- 
- tion and fatigue, extreme ductility, plus 
b greatly improved adaptability in produc- 
C ing the most critical tube forms—such as 
‘ beading, bending, coiling, flaring, knurl- 
s ing, slotting, piercing, threading and 


swaging without cracking, tearing or 
checking. 


Avon engineers can assist with your tub- 
ing problems and 
help point up cost 
saving advantages. 
Why not write, or 
submit blueprints for 
quotations. 


%" O.D. to ¥%4" O.D 
PLAIN OR TERNE COATED 


HIGBIE 


ROCHESTER 









STEEL TUBING 


yes Performance 
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LET US QUOTE ON YOUR TUBING AND 





A few of the hundreds 
of Fusionweld Tubing 


applications 
AUTOMOTIVE HEATING 
Gas lines & vents Oil & gas lines 
Brake lines Pilot tubes 
Hydraulic window Flash tubes 


& seat lifts 
Chassis tubes 
Radiator overfiow 
Choke controls 
Oil return lines 
Dip stick tubes 
Oiler tubes 


Automatic 
transmission 


FARM 
EQUIPMENT 


Hydraulic lifting 
devices 


Support tubes 
Lubrication lines 
Fuel lines 

Fuel manifolds 


ELECTRICAL 


Ceiling & wall 
fixtures 


Lamp tubes 
Heating elements 


Radio & TV 
antennae 


Pot burner tubes 

Fuel tank tubes 

TOYS— 
FURNITURE 

Scooter & wagon 
parts 

Spacers 

Pop guns 

Bicycle parts 

Mechanical toys 

Tables 

Chairs 

Swings 

Baby carriages, 


cribs, car seats 
nd beds 


MISCEL- 
LANEOUS 

Umbrellas 

Display boards 

Panels 

Conveyor oil lines 


Lawn mower 
handles 


Hose reels 


, TUBE DIVISION 


MANUFACTURING CO. 


MICHIGAN 


For more information, turn to Reader Service Card, Circle No. 313 





New Materials, 


Parts and Finishes 














Fluted Aluminum Tubing 
Available from Stock 


Fluted aluminum tubing, designed 
for the fabrication of such products 
as furniture, clothes, poles, umbrella 
handles, ladder rungs, and for orna 
mental use is now available from 
Reynolds Metal Co., 2500 S. Third 


St., Louisville, Ky. The tubing 1 
available in outside diameter sizes 
ranging from 34 to 1 in., with wall 


thicknesses of 0.050 up to 0.062 
The material has an ultimate strength 
of 32,000 psi, a yield strength o! 
25,000 psi, and elongation of 8%. 


New Silicone Resin has 
High Heat Resistance 


High heat resistance, good cure 
speed, flexibility and hardness 4° 
claimed for a new silicone resin de: 
veloped by General Electric Co.'s 
Silicone Products Dept., Pittsfield, 
Mass. Designated SR-111, the resin 
is designed for use alone or modified 
with organic resins for formulating 
heat- and weather-resistant protcctiv’ 
coating for smokestacks, ovens, ! 
cinerators, exhaust manifolds, spac‘ 


MATERIALS & METHODS 
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New Materials, 
Parts and Finishes 





apaenetrm 
nd jet engine components. 
A ling to G-E, colored formu 
lations based on the new resin show 
no color change and retain most 


of their initial gloss for more than 
10 wk at temperatures up to 500 F 
on both steel and aluminum. The 
good compatibility of the resin with 
organic and other silicone resins 
makes it suitable for use in both 
colored and aluminum finishes, and 
allows paint formulators greater 
flexibility in their choice of modi- 
fers than is offered with other sili- 
cone resins. 


Insulating Material 
Protects Tools 


Designed as a dipping compound 
to provide insulation and abrasion 
resistance for electrical tools, E-33 is 
said to eliminate the need for taping 
tool handles or purchasing - tools 
equipped with non-conductor han- 
dles. Marketed by the Insl-X Sales 
Co., 26 Rittenhouse Sq., Ardmore, 
Penna., the material can be rein- 
forced and built up to practically any 
dielectric strength desired. The com- 
pound is chemically inert, and will 
not corrode or injure any equipment 
to which it is applied, according to 
the manufacturer. 

Tools to be protected need only 
be dipped and allowed to drain and 
dry. Three successive coats, an hour 
apart, are recommended for 110 to 
220 v exposure. Dielectric strength 
lor a 1-mil coat (dry) is 1200 to 
1500 v. The compound is available 
in either red or black. 


Tungsten Carbide Forms have 
High Accuracy and Finish 


Smoother surfaces and closer tol 
crances are claimed for a new line 
of hot pressed tungsten carbide 
shapes being produced by the Sinter- 
‘ast Corp. of America, 134 Wood- 
worth Ave., Yonkers 2, N. Y. 
Desicnated the Sin‘erforge SF line, 
We of the parts is said to allow 
‘AviN’s in finishing costs. 

Sin tforge SF is available in all 


For more information, Circle No. 370 > 








put real 
sales appeal in 
your products with 


MUELLER BRASS CO. 
forgings 
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Wind wn ny this sili new Floride hospital vaste’ by 
Valley Metal Products Co.—subsidiary, Mueller Brass Co. 

The aluminum hardware used on all the windows in this modern 

hospital is a good example of the sales appeal that can be built 

into a product with Mueller Brass Co. forgings. These forgings are 

smart in design, practical in operation, and low in cost. They can also 

be produced in natural bronze or chrome finish depending on the 

desires of the architect or builder. 


All Mueller Brass Co. forgings have a dense, close-grained structure 
with a high tensile strength. Weight savings up to 40% are possible 
in the design of parts because of the close tolerances to which 
they can be produced. Less scrap and longer tool life result 
from the easy machinability of forged parts. Mueller Brass Co. 

is completely equipped to produce brass, bronze or aluminum 
forgings to your specifications. For complete details, 

write us today. 


MUELLER BRASS CO. 


PORT HURON 16, MICHIGAN 


































| New Materials, 
He ] Parts and Finishes 


appliance 





manufacturers 


grades of tungsten carbide 
conventionally used for hot sea] 
products. This includes the ran g¢ 

cobalt contents from 6 to 20%. Th 
process is particularly appli 
the high cobalt (binder rich) con 
positions where ordinary hot pressed 
surfaces are roughened by “sweating 
out” the binder. Parts produced by 
the new method are said to hav 





Typical examples of Sinterforge 
mandrel tips and core rods fo; 

i ; , 5 “ reo 
itself—or Ty paint? j R k D } T E | substantial savings compared to regu 


improved uniformity of structure and 
need a finish SF parts are drawing dies, bushings, 

sowder metallurgy. According to the 

| 8) 

lar hot-pressed products due to r 


diminished porosity. 
that blocks corrosion b j : 
y specify company, the finished parts result i: 
duction in time, labor and grinding 
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! You can solve any problem of non-ferrous finishing . ; : | materials, although the unit mpahe 
i ; : : , the ‘‘as pressed yart is slightly 

4 } maximum corrosion protection . . . sparkling clear or colored hiche 

; 1 decorative finishes, firm and lasting base for paint . . . with or 

; these two words—“‘specify Iridite’’. For example— 

C i ¢ ON ZINC AND CADMIUM you can get highly corrosion re- 

! sistant finishes to meet any military or civilian specifica- 

s | tions and ranging in appearance from olive drab through 

L ! sparkling bright and dyed colors. ' ne: 

C 3 ON COPPER... Iridite brightens copper, keeps it tarnish- Flexible Plastic Pipe has 

m free; also lets you drastically cut the cost of copper- ili 

i chrome plating by reducing the need for buffing. a, | Good Weatherability 

, . s ON ALUMINUM Iridite gives you a choice of natural alumi- A flexible plastic pipe made of 

1 num, a golden yellow or dye colored finishes. No special a new polyethylene which is said th 

~ ' racks. No high temperatures. No long immersion. Process withstand the deteriorating effect of 

; : in bulk. | sunlight is being produced by Mua 

2 ' -* ON MAGNESIUM Iridite provides a highly protective film ray Products, Inc., 12400 Crossbutn 
: in deepening shades of brown. No boiling, elaborate Ave., Cleveland, 11. According to 
' cleaning or long immersions. the manufacturer, the pipe is pro 
1 AND IRIDITE Is EASY TO APPLY. Goes on at room temperature by duced from virgin materials pe ™ 
! dip, brush or spray. No electrolysis. No special equipment. a Se 
[ No exhausts. No specially trained operators. Single dip for me sg radia ecyolt either buried 
basic coatings. Double dip for dye colors. The protective on shore ground ye a variety ol 
j Iridite coating is not a superimposed film, cannot flake, domestic, farm, industrial, chemical 
" chip or peel. and food processing applications. As 
| WANT TO KNOW MORE? We'll gladly treat samples or send you complete well as being sunlight resistant and 
{ data. Write direct or call in your Iridite Field Engineer. He’s listed under non-toxic, the pipe is said to be 
| “Plating Supplies” in your classified telephone book. resistant to corrosion, rust and rot, to 
| have a low friction loss, and to be 


immune to corrosive waters, soils, 
and a wide range of chemicals 1n- 
A we r cluding most solvents. Munray pipe 

INCORPORATED is said to be flexible enough to per: 
mit bending around most obstacles 
without kinking, and to be light 1 
weight. The pipe is available in ? 
standard sizes up to 6 in. in di- 
ameter, and Munray fittings are : ail- 
able for simple installation. 


4004-06 E. MONUMENT STREET © BALTIMORE 5. MO 








For more information, turn to Reader Service Card, Circle No. 348 
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another ROGERS innovation 


“Tepee”’ test of paper-base 
laminates, with ten-inch flame 


applied for two minutes. 


At left, standard grade continued 

to burn after flame was removed. 

It was completely destroyed. At 

right, flame-resistant Rogers grade 

extinguished itself in less than 

eight seconds and retained most 
of its structural strength. 





BY WORK-HORSE, we mean our paper-base laminates, which are now available 
with exceptional flame-resistant qualities. The main purpose of these materials 
is to reduce costs in applications that now require glass-base laminates. ' 





WORK - HORSE We have also added flame-retardant properties to our DUROID 800, a 
Ol fibrous insulating material, listed by Underwriters’ Laboratories as suitable 
Ue MATERIALS for the sole support of current carrying parts. DUROID 800 is also self- 
a” extinguishing, but will not withstand as severe burning as our flame-resistant 
” MADE FLAME- laminates. 
Since industry-wide specifications for flame-resistant or flame-retardant 
se RESISTANT materials do not exist, each of these Rogers materials should be assessed in 
« terms of your application. Complete data are available, and we will be glad 
ich to supply samples for your own testing purposes. 

Please write Dept. M, Rogers Corporation, Rogers, Connecticut. 
ied 
of 
ical 
As 
und if. INFORMATION WITH A LIGHT TOUCH . . . Please write for “Here’s Rogers Again.” It will 
Qa < Us a . ’ ° 

be co tZ help you appraise our company’s place in your plans — at seconds-per-page speed. 
to . 
, SS | Tr) e x .* y ' rr AA rs o 
b REINEO | HEMICALS 
vils, 
in- Rogers specializes in combining fibers and chemicals to produce Fiberloys that meet 
pe special material requirements. We welcome problems that existing materials can’t solve. : 
: ROGERS CORPORATION : 
cles E R 
vg ROGERS, CONNECTICUT 
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ail- 
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For more information, turn to Reader Sevice Card, Circle No. 355 
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with NEW 


All manufacturers of metal clad stock for printed circuitry 
have made considerable progress in improving their prod- 
uct—a material with a metal foil surface bonded to a non- 
conducting base. How this has been done by one leading 
manufacturer, the Continental-Diamond Fibre Company, 
illustrates some of the problems involved in buying this 
type of material and in understanding its design potentials. 


C-D-F CONSOLIDATED GRADES 


At first, small test lots of Dilecto laminated plastic with 
copper surfaces were made. Almost every core material was 
used. Finally the number of practical grades for printed 
circuit work narrowed down to these few grades which re- 
tained to a large degree the inherent electrical qualities of 
their base material and resin at high temperatures: 


COPPER CLAD 
GRADE XXXP-26 


A laminate with ex- 
cellent electrical and 
mechanical _proper- 
ties. High moisture 
resistance and di- 
mensional _ stability. 
Recommended for 
applications where 
high heat and high insulation resistance plus low dielectric 
loss under high humidity is needed. Low cold flow charac- 
teristics. Can be hot punched to %”. Good flexural 
strength. Natural green color. 


This is one of the improved C-D-F Dilecto laminates. Ad- 
vances in resins and manufacturing techniques makes this 
grade almost homogeneous, with improved impregnation of 
the filler. Thorough impregnation eliminates entrapped 
moisture and air, giving greater moisture resistance and 
better dielectric properties. 


Any metal clad is no better than its base and the care 
taken in laminating. With the cost of material high, com- 
pared to labor and inspection, the purchase of a uniform 
metal clad material, like this C-D-F grade, becomes vital. 


COPPER CLAD 
GRADE XXXP-24 


Similar to grade 
XXXP-26 in electri- 
cal and moisture re- 
sistance properties, 
but not quite as 
strong mechanically. 
Equal cold flow and 
punching character- 
istics. Natural brown. 





COPPER CLAD GRADES GB-112S AND GB-261S 


These silicone grades use a glass fabric laminate with a 
copper foil surface on one or both sides. Recommended 
where high heat resistance and low dielectric loss proper- 
ties are required. For certain tuners and inductances the 
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Get better printed circuits... lower costs... fewer rejects 


For more information, turn to Reader Service Card, Circle No. 434 


low dielectric loss factor of this grade makes its highe 
cost acceptable. A continuous filament (Grade GB-1 | 2S) jg 
used for thicknesses 1/32 to 1/16”. A staple filament 
(Grade GB-261S) is used for thicknesses over 1 /1' 


COPPER CLAD GRADE GB-116T 

A glass base laminate using duPont’s tetrafluoroethylene 
resin, Teflon, for outstanding resistance to high heat with 
extremely low dielectric loss properties. A fine weave 
continuous filament glass fabric cloth is used for superior 
mechanical strength and good machining qualities. In spite 
of its high cost, this C-D-F grade has demonstrated that 
it can save money and do a job that no other single ma- 
terial can in microstrip high-voltage, high-frequency circuit 
elements. Remember, C-D-F is a major supplier of sheets, 
tapes, rods, tubes of Teflon, has valuable experience in 
its manufacture and fabrication. Write for samples. 


C-D-F INCREASED BOND STRENGTH 

By developing a special thermo-setting adhesive particu. 
larly suited for metal clads, C-D-F was able to increase 
the bond strength of their laminates considerably above 
their original figures. Bond or peel strength, the amount 
of pull required to separate the foil from the core material 
is one of the most important physical properties. Therefore, 
the purchaser should compare his source of supply with 
these C-D-F average test values: 





BONDING STRENGTH—FOIL TO LAMINATE 


Average or Typica! 
Value Lbs. pull per 1’ 
width of foil to separate 
XXXP-24 or XXXP-26 plus 0.0014’ copper 5 to8 
XXXP-24 or XXXP-26 plus 0.0028”’ copper 7to9 

GB-116T plus 0.0014” copper 5 to 12 

GB-112S plus 0.0014” copper 6 to 8 

GB-261S plus 0.0014’ copper 7 to 10 


These values are based on tests at prevailing room temperature (20-30°C,) 


MATERIAL 











C-D-F INCREASED HEAT RESISTANCE 


Special efforts by C-D-F technicians to increase the heat 

resistance of all C-D-F Metal Clads have resulted in certain 
special grade variations able to withstand higher soldering 
temperatures without damage. As production methods 
change, C-D-F offers materials to meet your requirements. 


NOW ... HOW ABOUT YOUR STORY? 


Notice how we have talked about C-D-F and what we have 
done to improve quality and uniformity of metal clad prod- 
ucts. Much of this has been accomplished with the guidance 
and cooperation of leading users of printed circuit stock. 
No one company knows all the answers . . . but C-D-F, a 
big reliable source of supply, can help you get better printed 
circuits . . . lower costs . . . fewer rejects. Look up the 
address of your nearest C-D- F sales engineer in Sweets De- 
sign File, write us for samples you can test in the lab and 
on the production line, technical bulletins, help on your 
specific project. We want to work with you! 
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CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 25, DELAWARE 
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This Month: 


Intermetallics for High Temperatures 


SAP: Effect of Powder Size and Oxidation 


A digest of papers, articles, reports and books 


of current interest to those in the materials field. 


Properties of Four Cermets 


French Comparison of Boron Steels 


Plastics for Refrigerators 


Nickel-Aluminum Alloys for High Temperature Use 


Intermetallics are known to possess 
properties radically different from 
those of their constituent elements, 
and many are quite stable at elevated 
temperatures. Elevated temperatures 
here are defined as the range of 1500 
F and over. For example, one nickel- 
iluminum alloy recently investigated 
(Guy's alloy) has a 100-hr stress 
rupture strength of 50,000 psi at 
1500 F. 

In order to gain more information 
on the nickel-aluminum intermetal- 
lics, an investigation was carried out 
it the Lewis Flight Propulsion Lab- 
oratories of nickel alloys containing 
14 to 34% aluminum, and a report 
by W. A. Maxwell and E. M. Grala 
was published by the National Ad- 
visory Committee for Aeronautics last 
August. 


Properties of Optimum Alloy 


Of the alloys tested, the one found 
to possess the optimum properties was 
the 17.5 aluminum, 82.5% _ nickel. 
The tensile properties of this alloy 
ure shown in the accompanying table. 
Che addition of grain-refining agents 
to the alloy did not improve strength 
properties, though they did alter grain 
size to varying degrees. The stress- 
rupture properties are slightly better 
than Inconel, but inferior to Inconel 
X. According to the authors, the high 
creep rates of the alloy may be due 
to the absence of a finely dispersed 
precipitate. And if the creep rates can 
be reduced by slight alloying addi- 
tions which form a_precipitation- 
hardening phase, a useful alloy could 
result for creep-rupture applications. 

Notched impact strength of the al- 
loy was found to be around 3.5 in.-lb 
it room temperature, while unnotched 
mpact strength ran over 10 in.-lb. 
\lthough the measured impact values 
vould indicate that the material be- 

aves like cermets, specimens did not 
racture completely on impact indi- 
iting that the alloy has some in- 


herent ductility. The ability of the 
material to withstand thermal shock 
was found to be adequate for turbine- 
blade applications, since it resistec 
over 200 cycles of thermal shock test- 
ing under conditions simulating jet- 
engine blow-out conditions. In oxida- 
tion resistance it was found to be 
slightly better than Nichrome at 1800 
F and superior to the high tempera- 
ture alloys, $816 and Inconel X. 


Metallurgical Considerations 


In the alloys tested, both NiAl 
and Ni,Al phases were detected by 
x-ray techniques. The alloys other 
than the 17.5 aluminum contained 
either one phase or the other, while 
the 17.5 aluminum alloy contained 
both phases. Alloys containing only 
the Ni,Al phase are hard and brittle, 


although they have some ductility. 
As-cast specimens exhibited room- 
temperature _ tensile strengths of 
around 48,000 psi with 2.5 to 6.3% 
elongation. At 1500 F, the tensile 
strength was around 37,000 psi with 
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Increasing aluminum content has a sub- 
stantial effect on properties of nickel- 


aluminum intermetallics. 


Tensile Properties of 17.5% Aluminum-Nickel Alloy 
At Room Temperature and 1500 F 


(Original condition, as-cast) 





Ten Str., 1000 psi 





























Heat Treatment Addition Extens. Total 
Elong, % Elong, % 
Room Temp. 1500 F (Room Temp.) (1500 F) 
None None 83.8 §2.9 0.6 2.9 
79.6 0.6 
Homogenized None 94.3 37.6 0 0.9 
16 hr, 2400 F 
Homogenized None 33.4 55.3 0 2.5 
48 hr, 2000 F 
Rolled 50%, 2400 F None 86.3 50.0 0 4.4 
82.7 $i.7 _ 3.3 
21.0(a 25.0 
Rolled 25%, 2400 F None 69.6 40.4 0 ‘.3 
13%, 2200 F — = sai . 
None 5.0% Mo 88.6 51.2 0.2 2.0 
Rolled 34%, 2400 F 5.0% Mo 84.4 55.0 0.4 2.8 
None 0.3% Ti 84.3 56.0 0.4 3.9 
None 0.05% B 92.6 43.8 _— 2.5 








(a) Test temperature, 1800 F. 
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0) Lubrication 0 Surface 
retention activation 

0 Soldering bond C) Stress relief 

0) Decorative 0 Vinyl coating 
effects bond 

1) Paint adhesion 0 Ceramic coating 

0) Plating bond bond 

1 Anodized film © Smoother 
adherance surfaces 

Satin finishes O) Etching 

C1) Instant wetability C) Plastic 

0 Welding bond () Metal 

[1 Phosphote (1) Glass 
coating bond C1) Elimination of 

C) Brazing bond galling 

1) Preparation for Reduction of 
non-destructive friction 
testing © Visual inspection 




















AUTOMATICALLy 


«PRESSURE BLAST 
WET BLASTING 


* This ad is your coupon. Check off your 
problem(s) and mail today for free illus- 
trated literature... application data . . . 
case history information! 


m CRO-PLATE COMPANY ... 


747-8 WINDSOR STREET 


| HARTFORD 5, CONNECTICUT 


For more information, Circle No. 381 














elongation of 1.3%. In all cases the 
nies found to be 

An alloy containing only the NiAl 
phase (25% aluminum) had a room 
temperature tensile strength of 22,- 
000 psi with no measurable ductility. 
At 1500 F, the strength of the alloy 
had increased to 31,800 psi with a 


3.8% elongation. 


was hot-short. 









Properties o 
Oa f<. 
Although the 17.5 alun 


contained both phases at 
perature, heat treating at in 
2500 F caused complete solu:ion ; 


the Ni,Al phase into the Nj \ 
matrix. C ooling conditions c; | t] 
nucleation of a Widmanstatten phas 
at the grain boundaries ar a a marten 


site-like phase within the grains 





Properties of SAP 


Sintered compacts of oxidized alu- 
minum powder (SAP) have aroused 
much interest lately because they show 
better strength at elevated tempera- 
tures than do wrought aluminum. The 
superior properties of the compacts 


seem to be due to the network of 
aluminum oxide surrounding the 


partic les: 
determining factor in respect 
and elevated-temperature properties 
of the material. 

In an article in the Apr. 1954 issue 
of Revue de Metallurgie (French), 
J. Herenguel and J. Boghen report 
on their investigation of the specific 
effect of the size and degree of oxi- 
dation of the powder on the prop- 
erties of the compacts. They also de- 
termined the effect of plastic deforma- 
tion as interrelated to these factors 
Thickness being chosen as character- 
istic of the size of the flake powder 
used, the authors found that increas- 
ing flake thickness caused a decrease 
in room- temperature strength with a 
roughly inverse increase in elonga 
tion. Increasing the thickness also had 
a deleterious effect on elevated-temp- 
erature strength. The oxide film 
should be thick enough to coat the 
particles; but excessively thick films 


therefore, particle size 1S a 
to room 


cause no further improvement in 
properties and may be a hindrance i 
processing. 


Effect of Forming Operations 


The effect of deformation on 


properties of the compact is a fun 
tion of the degree to which the oxid 
film structure is disturbed. Cold 


working the sintered compacts | 

little effect on room-temperatu 
properties, but reduced the strength 
at 600 F. Hot working somewhat 
decreased room-temperature strengt! 
with a simultaneous improvement o! 


ductility. At 600 F. however, smal 
degrees of hot working greatly 
creased the life under a given loa 


with little effect on ductility. Gre 
degrees of reduction caused 
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Thickness of particles, 


Effect of particle thickness on properties °! 


sintered aluminum compacts. 


How Particle Characteristics Affect Properties 

















Characteristics Behavior under Load 
of particles (5700 psi) 
Seas ., sat Test eae oe ee 
Temp, F 
Oxide Elong at 
Thick., Thick., life Fail., % 
3.5 0.024 | 575 100 hr no failure 
— — | 850 | 100 hr no failure 
— -- 930 1 hr 1.0 
8.0 0.022 575 13 hr 6.5 
15.0 0.025 575 20 min 18.0 
> 
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copied but 


not 


duplicated 
REX 





Great works of art clearly show the unique skills of 
their maker. Even the most careful copy can never 
truly duplicate the original. 

Crucible REX® High Speed Steels are originals, too. 
Ever since 1900, when the Country’s leading tool steel 
specialists combined their knowledge and formed 
Crucible, we have lavished on tool steel making all the 
skill and care that goes into any work of art. 

That’s why REX is the standard of comparison wher- 
ever high speed steels are used. But see for yourself. 
Put REX to work in your shop .. . check its harden- 
ability, response to heat treatment, general quality and 
fine tool performance. We feel sure that, like thousands 
of others, you'll come back for more. 


ii DUTPOSE Stee 


4 yoau of Fire steclmaking TOOL STEELS 
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Rricrmorey 


to Pick From 


Kinney offers you the big line of vacuum 
pumps — four Compound Models . 

nine Single Stage Models. Whatever 
your vacuum processing problem, you 
will find it pays to consult with Kinney. 





C 

by Compound Vacuum Pumps 

c 

MODEL NO. Disp: "Hp MODEL NO. 

; KC-2 2.0 Y%4  CVM 3153 

. KC-5 4.9 v3  CVM 3534 

' KC-15 15.2 1 CVM 5- 5-6 
KC-46 46.0 3 CVM  8- 6-10 






Single Stage Vacuum Pumps 


Wore Pumps 







KD-780 780 40 


KS-13 13.0 Va VSM 5- 5-6 
KS-27 27.0 1% VSM 7-7-8 
KS-47 46.8 2 VSD 8- 8-11 
KD-110 110 5 DVD 8&- 8-10 
KDH-130 131 5 DVH 8- 8-10 
KD-220 218 10 DVM 12- 8-14 
KD-310 311 15 DVD 14- 9-18 
KD-485 486 25 DVD 14-14-18 


DVM 18-14-20 

















For complete information on Kinney 
Compound and Single Stage Vacuum 
Pumps, and on the new two-stage 
Mechanical Booster Pump, write Kinney 
Mfg. Division, today! Our district offices 
are staffed with competent vacuum 


engineers, ready to assist you. 


KINNEY MFG. DIVISION 


THE NEW YORK AIR BRAKE cours (fh) 
3523 WASHINGTON STREET * BOSTON 30 © MASS. 
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drop in strength, while still higher 


degrees of reduction gave much 
higher ductility. 
Although variations in particle 


thickness seem to have little influence 
on the relative effect of hot working 
the best properties were obtained witi 
compacts made with the thinnest 
particles. Thickness of the oxide film 
had little effect on room-temperature 
properties after hot working, but the 


Four Titanium Carbide Base 


With the widespread current in- 
terest in cermets, an investigation was 
carried out at the Langley Aeronauti- 
cal Laboratory to determine the me- 
chanical properties at room tempera- 
ture of four titanium carbide-base 


Cermets... 


Boron Steels 


improvement in strength at ) F 
was most noticeable with the thickes 
films. 

Though the authors foresee the pos. 
sibility of manufacturing large, drawn 
or rolled, semi-finished products of 
SAP, they emphasize that the desired 


properties and the deformation to be 
used in processing must be taken into 
consideration in selecting the type of 
powder to be used. 


Cermets 


cermets which utilize a nickel binder 
In a report by A. E. Johnson, Jr. 
published by the National Advisory 
Committee for Aeronautics last Aug., 
the table shows properties of mate- 
rials determined by testing. 


Properties of Four Titanium Carbide Cermets with Nickel Binder 











Comp., % TiC-Ni 95-5 90-10 80-20 70-30 
Ten. Str, 1000 psi 38 65.5 74 115 
37.5 72 41.3 118 
Comp. Str, 1000 psi 330 353 350 337 
327 349 351 335 
Shear Str, 1000 psi 36 56 89 101] 
a 74 95 99 
Hard. Rock. 30-N 88 88 84 79 
Dens., Ib /cu in. 0.17] 0.178 0.190 0.200 
Comp. Yid Str, 1000 psi 286 238 
299 235 








French Compare Properties of Boron Steels 


The main effects of boron in steels 
appear to be improvement of harden- 


ability, which causes a general im 
provement of mechanical properties 


























0.61 Cr-0.12 Mo-0.58 Ni+ B | 0.58 Cr-0.13 Mo-0.56 Ni 
Dia, in. Specimen 7 bY aaa ities 2c i ee 6) ee rn 
Location Ten. Str, Elong, Imp. Str, | Ten. Str, Elong, Imp. Str, 
1000 psi % ft lb* | 1000 psi | 5 ft Ib* 
1.0 core 119 15.5 34 | 1200 | 15.5 39 
2.0 core 117 16.5 7: [a4 ard + 
3.9 surface 119 15.3 3440=C«|Ss14 | 16.8 35 
half rad. 116 15.0 34 108 17.5 4 
core 110 16.3 = | 105 os a : 
79 surface 120 14.0 26 111 17.0 30 
half rad. 112 15.3 21 108 18.3 27 
core 108 16.0 103 17.5 , 





Specimens oil quenched from 1560-.F and tempered at 1020 F for Cr-Mo-Ni + B and 930 F for Cr-Mo-Nt. } 
* Type C specimen (ASTM E 23-47T) broken in a simple-beam machine. - 
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Does MORE Work... 
BETTER 


STEWART 


La 


of 


OS) OR & We 0) -S 
® Gas Carburizing ® Carbon Restoration ® Controlled 
® Carbonitriding ® Martempering Atmosphere Annealing 
@e Clean Hardening Me Craelttaetelettelsaetels = (olan @)t| and Normalizing 






















Continuously assured atmosphere quality 
Automatic operation 





Positive temperature uniformity 





and control 


im Outstanding among the many features of the Sunbeam Stewart 
Hes AUTOCAREB is its automatic operation. Temperatures, once set, are 
automatically held uniformly thereafter. Carbon potential of the 
protective atmosphere is automatically and continuously maintained 
by the newly developed generator design. This eliminates trouble- 
some carbon build-up and subsequent high temperature and time 


I i Goat) bey & tom 
A ————— a 
’ nn rz © A at gure Ot S 
S ane hoe | | | 
. i . 


ee ee 








i 






































uf consuming burnouts. Retort and Catalyst life is accordingly greatly Tki3 es = 
-_ improved! High speed uniform circulation of the quench insures 
: . : : : Cross section view of the Sunbeam Stewart 
ma 
ximum quenching speed and higher quality metallurgical AUTOCARB—The All-In-One furnace that pays 
results. Whether your work is processed in small lots or in heavy for itself quickly. Has a completely enclosed heat- 
production runs, don't overlook the automatic operation and — chamber with heat distributing and capacitor 
‘ / ; : ’ refractories for efficient uniform operation. Easy- 
all-around usefulness of this unit. It will pay for itself quickly. to-replace, light weight radiant tubes. 


CORPORATION (Industrial Furnace Division) 


Main Office: Dept. 111,4433 W. Ogden Ave., Chicago 23—New York Office: 322 W. 48th St., New York 19—Detroit Office: 3049 E. Grand Bivd., Detroit 2 


— 4 letter, wire or ‘phone call will promptly bring you information and details on SUNBEAM industrial furnaces, either units for which plans are now ready or 
VS. J nits especially designed to meet your needs. Or, if you prefer, a SUNBEAM engineer will be glad to call and discuss your heat treating problems with you. 
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ANNEALING ALUMINUM STRIP} 4 


i after quenching and temperin 
indicates that boron steels 


used in many cases to repla 
highly alloyed steels. The pure 


e ’ mercial question of industria] 
COVL Manukacturing (0. ¢ ecte opment of boron steels ren 


problem ; however, it is possil 


CAG ATMOSPHERES GENERATORS RIS uces 


to French grades, which ar 


R : suited to that country’s industri 
O roduce tal igs ree rip economic conditions. 
These mclis O75 are ren 


an article by G. Delbart and A. Kohn 


The Scovill Manufacturing Company of Waterbury, Conn., in the May 195 t, Issue of Revie d 
Folate MoM -tolol-tat lal olacloitialale Moltl-liih arse) +) -1-lelololi-Mol ilo) ar tial oF Metallurgie (French), along wit 
recently put the finishing touches to the first production tabulated results of their work in de 


Talticlitchitela Moh mmo ME elatice)ii-t> Meh isslest-)al-te-Mmol i laslial las Me tig) os r - 
renee strip termining effects of boron on steels 
rolalal-te] i late MES 231-111 P 


comparable to SI-SAE mpos! 
This new system enables Scovill to produce controlled ti ‘t . ‘ — — alt or 
grain sizes, tempers, directional properties and dimen- Ions. MOK = the work dealt with 
sions in aluminum strip far closer than was once thought two carburizing steels (94B17 
relee tt] 0} (Ma Vale Mm ob Ameo Lalal-tol lal: ME lames Me elaligelil-t-MMallicel|-la mmole 86B17; 80B20) ; 
mosphere, the strip retains its original brightness. 


l 


two through-hard 
ening steels (both 81B35) and one 
To get the purest atmosphere in the shortest possible time fairly high : 

Scovill selected a Gas Atmospheres’ Nitrogen Generator 

Wa slid aM alot Me tiala-Meel-iha-ta-1- MS dicclelacllalola am laelel allel -laelar 
omy ratios while requiring no more than initial adjustment. included for boron-containing car 
bon and chromium steels. 


hardenability grade for 
forgings (86B45). Some data are als 


* 3 r4 A TU fh 


Gas Atmospheres has long been a supplier of compact 
generators for producing any quantities of controlled an- 
nealing atmosphere gases at exceptionally low cost. So Boron and Standard Steels Com- 
when next considering generated atmosphere remember nad 

it will pay you to consult Gas Atmospheres before you P 

buy. Representatives in leading metal producing areas A comparison of Sa, oa 
taining s'ee!s with standard T'rencl 


: 
¢ 
+ 
« 
L 
C 


grades which give equivalent hai 
enability and properties show 

fect of boron in replacing other al 
loying elements. This can be repr 
sented schematically as follows 


Teles tole wri 


Carburizing Grades: 
B -- 0.17% Mo 0.3 Cr-0.6% N 
B +. 0.25% Mo—0.6 Cr-1.0% N 
Through-Hardening Grades (abou 
0.35% carbon) : 
B+-0.15% Mo=0.4 Cr-1.0% Ni 
B+-0.30% Ni=0.5 Cr-0.10% Mo 
Low Carbon Grade: 
B—0.2 Cr-0.25% Mo 





“va? 


With medium-carbon steels, the ef- 
fect of boron in improving mechani 
cal properties is observed only when 
the section is greater than a certain 
limiting value, which depends on the 
rest of the analysis. In smaller sec- 
tions, the same steel without boron 
will harden through, so no advantage 
is gained. And, in extremely large 
sections, where neither the boron nor 

° the boron-free steel hardens through, 
' inc the efficacy of boron diminishes. Sinc¢ 
this increase in hardenability 1s 
found at tempering temperatures .:0- 
der 1100 F, carburizing steels wo Id 
appear most promising because of 


equipment for producing industrial gases 
2003) WEST LAKE ROAD CLEVELAND 16, OHIO 


For more information, turn to Reader Service Card, Circle No. 458 
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STEPLESS CURRENT CONTROL 
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INSTANT ARC 


STABLE ARC 


SILICONE INSULATION 
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LESS WORKER FATIGUE 


Your production is bound to increase when M & T’s 
new DC Rectifier is on the job! Stable arc and 
instant reaction to changes in arc conditions mean 
stronger welds, fewer “patch-ups.” There’s no 
inductive time lag, either. Stepless current control, 
wide current range and absence of machine noise 
make for greater operator satisfaction and 
efficiency. 

Maintenance is no problem whatever . . . Recti- 
fiers and transformers are aircleaned by a rever- 





For more information, turn to Reader Service Card, Circle No. 447 


sible fan. There are no moving parts to wear out— 
the case can be removed for inspection easily, 
without disturbing primary lead. Silicone insulation 
protects against high temperatures, moisture, fumes 
and chemicals. 

This 400 amp selenium rectifier is a standout in 
M & T’s complete line of Welding Machines, Murex 
Electrodes and M & T Accessories. Write today for 
full information, or advice on any welding problem. 
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Plastics 


their low tempering temperatu 
However, boron carburizing steels a 
said to be more sensitive to defor; 
tion in hardening and to spalling 
the carburized case. 


Future of Plastics in 
the Refrigeration Industry 


Though using a large volume o 
plastics at present, the refrigeration 
industry expects to double its use of 
plastics on each appliance within th 
next 10 years. This increased usag 
must be accompanied by develop 
ments in the plastic materials them- 
selves. In a paper delivered before 
the Annual Conference of the Society 
of the Plastics Industry, last June 
R. E. Wallenbrock pointed up the 
materials developments which the re 
frigeration industry is looking for in 
the field of plastics. The properties 
of plastics which make it an attrac- 
tive engineering material for the in 
dustry are its low cost, light weight, 
attractive colors, its ability to be 
formed into complex shapes, and its 
insulating effect. 
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General Needs 
According to the author, a better 


with Vacuum Coating 


C—O GAT Ciet tte = &S 








rr . Son f liaison between the materials research 

4 foraS ooth, Bright Finish and development groups and the in 
a —ata new, low cost! | dustry would help in engineering Y 
r ’ plastic materials for their proper use. Be 
: ee Better plastics grading methods, spe- ; 

< For metals or plastics, it’s the fastest, easiest, and low- Se ee eee 

- , cifications and industrial standards po 
* est cost metallic finish there is: vacuum coating. Just are desired. More complete technical - 
load a rack in an NRC Vacuum Coater... push the data should be supplied than is cur- 60 

b di , Sal Id ; rently available on physical proper- 

uttons ...and in minutes a mist of metal deposits ties of plastics, both new and old 

gleaming bright finish on every piece. materials. The industry is interested 
, in techniques which will improve Bi 

You can coat with aluminum, copper, gold, silver, methods of fabrication of small run 
or almost any other metal. Material cost is negligible: | prototype production. . 
: | , th 

a pound of aluminum covers 25,000 square feet. Some examples of industrial neecs 
along the line of improved materials ur 

Cost of NRC Vacuum Coaters is low. Write now are: My. aes oe Sd py breakage, 

. | and better post-forming properties; 

for the NRC Vacuum Coater bulletin. | 2) Reinforced polyester—mass pro 

| duction techniques; 3) Vinyl gaskets 

| —hbetter recovery, lacquer resistance 

| and compatability with polystyrene, 
| and 4) Acrylics—lower cost. Fi 
National Research Corporation Ss naaliaia ated D 

Equipment Sales Subsidiary: | The foams are of particular inter- 

NARESCO EQUIPMENT CORPORATION | est to the industry. Recent progress 
160 Charlemont St., Newton Highlands 61, Mass. made in foaming polystyrene in place 
OFFICES: BOSTON * PALO ALTO, CALIF. * CHICAGO © CLEVELAND | iS encouraging from the design | 

NEW YORK CITY © PHILADELPHIA standpoint. According to the author, 
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HYDRAULIC 
HEAD 

avoids overloading, 
controls densities, 
in new Baldwin 
powdered metal 
presses... 


See the Model 

“L” in action at 
Baldwin's Booth 1065, 
36th National Metal 
Congress & Exposition, 
International Amphi- 

| theatre, Chicago, 

| November 1-5. 





Vou GET a whale of a lot more by specifying a 
Baldwin Model “‘L” or Model “‘C”’ for your next 
powdered metal press. Why? Because these new Baldwin 








presses are the very first designed specifically for 


compacting powdered metals. 


Here’s just one of the reasons why it'll pay you to standardize on 
Baldwin to take care of your pressing needs... 


Both the 50 ton (“‘L’”’”) and 100 ton (“‘C”’) presses feature a hydraulic head which supplies opposing pressure for 
the upper punch. It works like this: if the compressing pressure exceeds the setting of the hydraulic accumulator, the 
upper punch “‘gives”’ to the limit of the setting . . . that enables the hydraulic head to benefit you in three very vital ways: 


1. It prevents overloading of the press, thus prolonging the life of both tools and press. 
2. It makes it possible to compact powdered metal parts to more uniform densities. 


3. It permits use of more delicate tools. 


For copies of new bulletins with full technical information on Models “L” and “C” please write to our 
Department 4523, Baldwin-Lima-Hamilton Corp., Philadelphia 42, Pennsylvania. 









BALDWIN-LIMA-HAMILTON 


Philadelphia 42, Pa. © Offices in Principal Cities 
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use of Durez 





Q Parts 





with full 


use of Durez 














Too many parts in your products ? 


Could be 


opments in Durez phenolic plastics. 





in the light of new devel- 


Yet cutting down on parts is often 
only the kick-off benefit of product de- 
velopment with these materials. Others 
can be lower material costs, lower pro- 
duction costs, reduced shipping weight, 
less breakage or damage in handling, 
better service in use, improved appear- 
ance, and greater sales appeal. 

Known with good reason as the 
work-horse of the engineering plastics, 
phenolics have been the specialty of 






MOLDING COMPOUNDS. Structur- 
al, electrical, and chemical prop- 
erties in many combinations 
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PHENOLIC 
PLASTICS 


for the new 
Competitive Era 


For more information, turn to Reader Service Card, Circle No. 498 


Durez for more than three decades... 
we are exceptionally qualified to coun- 
sel with your design engineers and 
molders in applying them most profit- 
ably to your business. 

Molex Products Co. hit the jackpot 
in eliminating parts by redesigning this 
Morton's salt tablet dispenser. Could 
you do as well — in this or other ben- 
efits of modern phenolics application? 
We'd like to help you find out. 

Durez Plastics & Chemicals, Inc., 
141. Walck Rd., N. Tonawanda, N. Y. 






RESINS FOR INDUSTRY. Bonding, 
casting, coating, laminating, im- 
pregnating, and shell molding. 
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Temp 
Materials, 
it may be practical to combin m 
with thin post-formed plasti 
to produce sandwich construc 
intricate shapes for refrigerat 
The refrigeration industry r 
idly changing from paper-bas« na 
olic to post-formed polystyrene on jp. 
ner door panels. The lower too! cos 
is coupled with more recent improy 
ments in surface finish, detail. ptl 
of form and handling for high pro. 
duction applications. The ref: pera. 
tion manufacturers use a great deal 
of polystyrene, which provides low 
temperature properties, and is odor. 


less, tasteless, colorful and inexpen. 
sive. It is used for injection moided 


parts, extruded parts, post-formed 
parts, and calendered and coated 
parts. 


Polyvinyl chloride gaskets are ex- 
truded, cut and heat-joined at the 
mitred corners in simple, economical 
operations. Vinyls are being used as 
door coverings, trim strips, foam and 
sealing materials. Acrylics, nylon, 
phenolics and ureas are used on parts 
requiring the specific properties of 
the material concerned. Epoxies, and 
silicones are newer materials and are 
being applied in the research labora- 
tories to determine the future needs 
they might meet. 


Higher Temperature Materials 
Mean Higher Jet Performance 


Higher temperatures in the gas 
turbine of a turbojet power plant 
mean tremendous increases in eff- 
ciency, and thus power. At present, 
these aircraft turbines operate a 
temperatures of around 1550 F. 
Aeronautical engineers are searching 
for materials for turbine parts which 
will withstand a temperature of 2500 
F. Should these materials be devel- 
oped, they say, 60% more thrust of 
jet power would be obtainable from 
an engine of the same size and ait- 
flow capacity. Conversely, the pres- 
ent power output could be achieved 
with a smaller engine, thereby great- 
ly reducing the size and weight of 
the aircraft. 

These facts are pointed out in 4 
brief article in the Aug. 1954 issue 
of the Battelle Technical Review 
which goes on to emphasize the 
promise that ceramic materials hold 
out in the stretch for higher tempera- 
ture materials. At the present time, 
efforts are being concentrated on in- 
creasing the safe operating tempe‘?- 
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_ PRINTS SPECIFYING. 
ADVANCED FABRICATIONS 


The challenge of new designs and of match- 
ing advanced concepts of creative thinking 
with advanced techniques for fabricating 
newer materials, keep this shop of thousands 
of projects, alert to the needs of aircraft, jet 


and atomic experimental activities. 


Spinformings to sixteen feet, Hydroformings 


from twelve inch blanks, simple and complex 


moment en ee = ee 


fabrications and assemblies of exceptional de- 
signs are regularly handled, meeting short 


schedules when urgent. 


For parts for speed and speed for parts, tele- 
‘phone or write for a representative or send 


_ drawings or specifications for quotation. 


-® Hilustration taken from “The Next Fifty Years of Flight” by 
g Bernt Balchen and Erik Bergaust, published by Harper & 
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This mixed flow fan for their G22-DC Generator, used on the Continental engine 
which powers the Walker Bulldog tank, had presented a “tough part problem” 


Another tough parts problem solved 


fy FETT 








Part: Mixed flow fan for 
Walker tank generator 


Mfgr: Jack & Heintz, Inc., 
Cleveland 1, Ohio 


Cs 


V3 
ACTUAL 


for Jack & Heintz. Inc. 


This intricate part, with 17 vanes only .093” thick and 244” long, required smooth 
surfaces for efficient cooling, high strength and balance for an operating speed of 
8000 rpm, and corrosion resistance for operation in all kinds of weather, even under 
water. The exclusive vacuum die casting process developed by the Aurora Metal 
Company and an AUR-O-MET Aluminum Bronze alloy met and surpassed these 


requirements. 


GREATER STRENGTH 


The sound, dense, high ten- 
sile strength vacuum die 
casting produced the fan 
so it would stand up under 
constant tough field oper 


DESIGN FREEDOM 


Because of high-strength, Freedom from oxide inclu- 
sound, smooth castings, the sions, exclusive with the 
fan vanes could be made to vacuum die casting pro- 
an optimum thickness with cess, made machining sim- 
this casting method. This ple, fast and inexpensive. 
ation. The 7” diameter fan enabled Jack & Heintz’s en- Uniformity reduced time 
even withstood spin tests gineers to provide a more necessary in final balanc- 
at 17,000 rpm. efficient cooling flow. ing and the smooth cast 
surfaces eliminated further 
finishing. 








If you have a “tough parts problem, 
ebubunen bronze may be your answer. 


Vacuum die casting of aluminum bronze is not a cure-all, but it has proved to be 


the answer for a wide range of parts-production problems. 


Our engineering staff's extensive experience is at your disposal. If you have a 
we will give them our prompt 


specific problem, send prints or specifications . . . 
attention. 


Learn more about vacuum die casting in aluminum bronze. 
Send today for this free informative brochure. 


AURORA, ILLINOIS 


For more information, turn to Reader Service Card, Circle No. 487 


ture of severely stressed turbi 
by 100 F, or up to 1650 F. J 


be done by 1) improving } 






LOWER FINAL COSTS 


vacuum die casting of 


let Mow York City, maisiee. N. Y., Cleveland, Cincinnati, 
Chic is, Los Angeles, San Francisco 
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Mat rials. . 


of the nickel-and cobalt-bas 

or 2) | dy providing molybdeni with 
protection against oxidation 
vated temperatures. Should this |a 
be achieved, molybdenum may fin, 
use at temperatures up to 2000 F 


A third direction for research js it 


the ceramic and cermet materials, A]. 
though difficulties are still to be over 
come, these materials may eventuall; 


prove the best solution to the prob 
lem. 


Why Ceramics? 


Ceramic materials offer real prom- 
ise because they have a high degree 
of corrosion resistance, and many of 
them far exceed most metals and 
metal alloys in high temperature re. 
sistance. According to one tabulation 
77 different ceramic materials have 
melting points ranging from 3000 to 
7500 F. Further, they are relatively 
light, and generally in greater suppl; 
than are metals and metal alloys. 


Their main drawback is brittleness 
which may cause brittle fracture un- 
der severe stress. There are two main 
approaches to the development of 
ceramics for use in turbojets. The first 
is to develop cermets, materials 
coupling the high temperature prop- 
erties of ceramics with the stress and 
shock resistance of metals, and sec- 
ond, redesigning the power plant 
itself to reduce the stress and shock 
requirements for materials. 


(Book Reviews on page 192) 
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Smooth finish retention makes Taylor Bob- 
bin Fibre ideal for textile bobbins. High 
impact strength and easy machining add 
to its value. 


Flexibility gives long life to abrasive discs 
backed with Taylor Vulcanized Fibre, 
which retains strength under repeated 


Toughness of Taylor Vulcanized Fibre slot 


wedges protects motor windings .. . gives 
dependable electrical insulation. 


Also available from Taylor— 

.. @ varied line of high-quality laminated 
plastics, including phenol, melamine, 
silicone, epoxy and combination lami- 
nates . . . and polyester glass rods. 

-. complete fabrication service, on an 
economical, prompt-delivery basis, for 
your vulcanized fibre or laminated 
plastic parts. 


Your new designs 


can profit with 


Taylor Vulcanized Fibre 


\ y hen you’re lookinz for a material to fill a tough assign- 
ment... i) your new designs or in present products... 
don’t overlook the many unique qualities of Taylor Vul- 
canized Fibre. It offers a combination of physical charac- 
teristics, electrical properties and economic advantages that 
you may find add up to the best answer for your product. 


It’s tough, flexible and strong. It withstands impact, 
resists wear and abrasion and is a good electrical 
insulator. And it’s exceptionally economical to machine ... 
cuts, drills and bends readily. It comes in sheets paper-thin 
to several inches thick ...rolls...strips...rods...and in 
a variety of colors. A wide selection of grades probably 
includes a type that exactly meets the requirements of 
your particular application. 


Taylor specialists will be glad to help you apply Taylor 
Vulcanized Fibre in your production. Or, you may find it 
pays to have Taylor’s Fabricating Division furnish the 
completed part to your specifications. 


TAYLOR FIBRE CO. Plants in Norristown, Pa., and La Verne, Calif. 


Branch offices in Atlanta; Boston; Chicago; Cleveland; Dayton; 
Detroit; Indianapolis; Los Angeles; Milwaukee; New York City; 
Philadelphia; Rochester; San Francisco; St. Louis; and Tolland, 
Connecticut. Distributors in Grand Prairie and Houston, Texas; 
Jacksonville, Florida; New Orleans, Louisiana; and Toronto, 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


, For more information, turn to Reader Service Card, Circle No. 443 
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SAVINGS ARE YOURS 





when you specify 


WYCKOFF Cold Finished Bars 


CARBON...ALLOY...LEADED 
WYCKOFF ASSURES QUALITY CONTROL... 


Oo Constant Maximum Production 
Pr) Increased Machining Speeds 
© Longer Tool Life 


Incorporate these factors (DOLLAR SAVERS) in YOUR 
SPECIFICATIONS. 





25 District Offices and Sales Representa- 





tives are always ready to help you 
promptly and efficiently. 
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YCKOFF STEEL CO. 


General Offices: Gateway Center 
Pittsburgh 30, Pa. 

Branch Offices in Principal Cities 

Works: Ambridge, Pa. « Chicago, Ill. « Newark, N.J. ¢ Putnam, Conn. 













WYCKOFF STEEL PRODUCTS — Carbon and Alloy Steels * Turned and 
Polished Shafting * Turned and Ground Shafting * Wide Flats up to 12” x 2” 
All types of furnace treated Steels 





Fer more information, turn to Reader Service Card, Circle No. 431 
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Plastics Engineering Handbook 
Published by Reinhold Puhlishiy 
Corp., New York 22, N. Y., 1954 
Cloth, 6l/ by 91/4, in. 813 pp. Pri 
$15.00. 


This is the second edition of the 
well-known handbook sponsored by 
the Society of the Plastics Industry 
However, it is practically a ney 
book, since so much information has 
become available that the handbook 
has practically doubled in size. Over 
200 specialists in the plastics indus. 
try have served on the 23 committees 
which have compiled this compre. 
hensive treatment of the subject. 

The handbook contains 20 chap. 
ters divided into five major sections 
A major portion of the book is d& 
voted to a discussion of materials 
and processes. In this section, chap- 
ters cover classification of rigid 
molding materials; molding; pre. 
forming, drying, and preheating; ex. 
trusion and extrusion machines: 
forming, drawing and postforming; 
reinforced plastics; casting; tooling 
with plastics; embedding; vinyl dis- 
persions; and laminated products. A 
second section of four chapters is de- 
voted to the design of molded a 
ticles, inserts and molds. In ther 
maining sections, three chapters 
cover finishing and assembly, there is 
a chapter on testing and one on SPI 
standards. An extensive index hai 
been provided. 

This book should be on the refer 
ence shelf of every engineer and 
designer whose work requires him to 
deal with plastics. It should be as ail- 
able to the supplier, fabricator and 
user of plastics for it provides a wide 
range of information on current 
processing, finishing and assembl) 
techniques. The book would also be 


valuable for materials engineering 
students. 


Induction and Dielectric Heating. 
by J. Wesley Cable, Reinhold Pub- 
lishing Corp., New York, N. Y> 
1954. Cloth, 6 by 9 in. 620 Pp 
Price $12.50. 


This book has been written © 
give the practical man_ informatio 
on the applications of these tw? 
heating procedures. It contains only 
sufficient theory to furnish a bac 
ground for the applications The 
wide range of practical information 
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rOR A BETTER DESIGN... 
Use Wire, Rod, & Strip 


FOR BETTER PRODUCT 
PERFORMANCE ... Use Alloys 
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Alloy Wire, 
Frod and 
SHITD ss 


Design Engineers are taking advan- 
tage of the outstanding mechanical 
and electrical properties and excel- 
lent formability of Alloy Wire, Rod 
and Strip. Results: Better products, 
smaller and lighter products, prod- 
ucts that are more corrosion-resistant, 
more heat-resistant, more attractive 
—and more economical. 

Alloy Metal Wire Division can 
supply you with high quality wire, 
rod and strip in Stainless Steels, 
Nickel Alloys and Electrical Resist- 
ance Alloys. Why not put these ver- 
satile materials to work for you? 


SEE US AT THE METALS SHOW 
BOOTH 1645 


SEND 
FOR FREE 
HANDBOOKS 
TODAY 


Among the alloys we fabricate, you will surely 
find one with just the right combination of 
properties for your specific application. And 
you can profit from the fabrication advantages 
and material cost and weight savings of wire, 
rod and strip parts and assemblies. Select 
the alloy you need from these three functional 
groups: 


STAINLESS STEELS — 


Alloy Metal Wire Division can provide you with 
more than 20 different grades of stainless 
steels. These include the chromium-nickel 
Austenitic grades with their outstanding cor- 
rosion resistance and good mechanical proper- 
ties; the high chromium: Ferritic grades with 
their high heat resistance, corrosion resistance, 
and outstanding cold working properties; and 
the lower chromium Martensitic grades which 
can be heat treated to obtain exceptionally 
high strength and hardness in addition to 
good resistance to corrosion and high tem- 
peratures. Stainless steel Wire, Rod. and Strip 
are used extensively for high strength and 
corrosion-resistant fasteners, springs and me- 
chanical parts and for welding wire, woven 
and knitted wire parts, and many other ap- 
plications, 


NICKEL ALLOYS — 


A wide variety of Nickel alloys are also avall- 
able for hundreds of electrical and mechanical 
applications. The excellent electrical charac- 
teristics of nickel are especially advantageous 
for electronic tube parts, such as grids, cath- 
odes, support rods and pins. Monel, because 
of its excellent corrosion resistance and good 
mechanical properties, is also used for many 
mechanical parts, fasteners and springs. 

Inconel. provides the valuable combination 
of outstanding heat resistance, corrosion re- 
sistance and high strength required in many 
applications. 


RESISTANCE ALLOYS — 


Five grades of electrical resistance alloys are 
now in production in wire, rod and strip form. 
These are: Alray A—20 Cr, 80Ni; Alray C—15 Cr, 


62Ni, bal Fe; Alray D—18 Cr, 35Ni, bal Fe; 


Excelsior—45 Ni, 55 Cu; and Ni—Fe alloys. 

These high quality alloys find extensive ap- 
plications in the electrical and electronic 
fields. 


SPECIAL WIRE SHAPES — 


You can cut costs and improve- product per- 
formance’ with Alloy Metal’s Special Shaped 
Wire. Almost any cross-sectional shape can 
be made on our wire drawing equipment. These 
shapes can save you tons o, metal and many 
hours of machining time. Shaped wire can be 
held to close tolerances and has a smooth, 
tough, flaw-free surface. 


ALLOY METAL WIRE DIVISION 
H. K. PORTER COMPANY, INC. 


of Pittsburgh 


PROSPECT PARK, PENNSYLVANIA 


For more information, turn to Reader Service Card, Circle No. 395 
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Stainless Steel Flange 2%¢’’ thick x 2856” OD x 9%” ID 


forged in stainless steel 





and rough machined 





by G. 0. CARLSON, INC. 





By working exclusively in stainless steels, the Carlson 
organization has an expert’s knowledge and experience 
in the field. This is important whether you need plate 
(large or small, straight or cut-to-pattern), diameters, 
heads, rings, forgings or other stainless products. 

The illustration shows (in a front and back view) a 
typical forging made of stainless steel. This flange was 
forged of Type 316 stainless and rough machined in our 
plant. The customer, by using this Carlson service, was 
able to finish-machine the part in record time. . . and ship- 
ping charges and material waste were held to a minimum. 

As just one segment of our over-all service in stainless 
steels, G. O. Carlson, Inc. produces forgings in all 
sizes and analyses to chemical industry standards—rough 
machined, ready for finishing. 

If you need stainless steel, our engineering staff will 
be glad to help. . . just send along your inquiry. 


Stainless Steels Exclusively 


“CARLSON. wc. 


Plates * Plate Products *« Forgings « Bars « Sheets (No. 1 Finish) 


THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


For more information, turn to Reader Service Card, Circle No. 356 
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Books 


included will enable the envinec, 
designer and metallurgist 
mine where induction and 
heating will fit into his pri 

The book is divided into 
five chapters, twelve coverin 
tion heating, the remainder dealino 
with dielectric heating. Each ection 
begins with a discussion of the theor 
of the method and the operatip 
principles of the equipmen Coj| 
and electrode design are covered jy 
sufficient detail to permit the user 
to design and build those necessar 
for any particular application. Subse 
quent chapters in each section cover 
applications in specific fields. Thes: 
include forging, melting, brazing 
hardening and other metal work. 
ing applications of induction heat- 
ing, and the application of d electri 
heating in the plastics, woodworking 
and food processing industries. 


Enamel Application by Dipping. 
By Paul S. Cecil. Porcelain Enamel 
Institute, Inc., Washington 6, D. ( 
1954. Paper, 6 by 9 in. 26 pp. Prici 
$1.00. 

Prepared under the sponsorship of 
the Institute’s Process Development 
Committee, the booklet is divided 
into three main sections. The first 
deals with General Application and 
considers four generally accepted 
methods of applying liquid porcelain 
enamel that come under the classif 
cation of dipping. The main section, 
Methods of Application, deals with 
equipment, enamel control, the re 
circulating dip tank, the temperatu: 
controlled dip tank and the humidity 
controlled area. Material Preparation, 
the third section, discusses the prop 
erties of the materials as they affect 
the draining properties of an enamel 


Bibliographic Survey of Corrosion. 
National Association of Corroswn 
Engineers, Houston 2, Texas, 19+. 
Cloth, 81/, by 11 in. 346 pp. Priv 
$12.50 to non-members NACE, 
$10.00, members NACE. 


Summaries of 3512 corrosion and 
corrosion prevention articles, books 
and brochures published in 194% 
1949 are compiled in this volume. 
Abstracts by 30 technical  societics 
were canvassed regularly for materia! 
taken from more than 500 sources. 


Aluminum Data Book. Prepared b) 


B. E. Brennan and J. H. Pyles. Edited 

and produced by G. W. Bird all 

Reynolds Metals Co., Louisville, K). 
(Continued on page 198) 
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Here, in this big picture-packed book, is an invaluable record of the 
year's best designing achievements and innovations 


HOW DESIGN CAN SAVE YOU 
MONEY AND SELL YOUR PRODUCT 


Here the nation’s leading designers tell 
you how good design can lower your pro- 
duction costs, simplify production problems 

—and the nation’s most enterprising executives 
tell you how good design can increase your sales, 

bring better results. Contributing designers 
include Teague, Dreyfuss, Loewy, Chapman, 

Reinecke, Stevens, and others. Case histories— 

including actual before-and-after photographs— 
show what industrial design has done and can do for 
you, whatever your field may be. 


a permanent 
file for 
reference 


HOW TO USE NEW MATERIALS— 
NEW USES FOR FAMILIAR MATERIALS 


and new 


as Almost every day, research discovers new methods, 
id Pas new materials—quicker, easier, less expensive ways of 
doing things. Here are the latest and the best 

examples of designing ingenuity and practicality, chosen 
from hundreds of projects created by the most prominent 
group of designers in the country. Each of them is an 
idea-stimulating achievement; many have application to your 
product, whether it be needles or locomotives, armchairs 

or airplanes, plastic, chemical, metal or fabric. 


OVER 450 PHOTOGRAPHS, 24 PAGES IN FULL COLOR 


Illustrations of outstanding designs, visual selling aids, 
display and exhibition techniques, more effective 
packaging, before-and-after improvements. 

Designed from cover to cover by Alvin Lustig, 

the volume itself is as beautiful as it is indispensable. 


FOR PERSONAL USE—FOR YOUR COMPANY LIBRARY 


Every executive, designer, salesman, engineer 
and technical specialist will want one for his own 
pleasure and daily practical use. Every company 

library ought to have at least one for general purposes. 


RESERVE YOUR COPY NOW! 


There will be only one limited printing— 
so order now to make sure you get your copy as 
soon as it comes off the presses! 


FARRAR, STRAUS & YOUNG, Inc. 
101 Fifth Avenue, New York 3, N. Y. 


Please send me...... copies of “Industrial Design in 
America, 1954” immediately on publication. 


$12.50 a copy. RE ... .enclosed. 
Ue 0 
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A Visual Arts Book 


For more information, turn to Reader Service Card, Circle No. 492 
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ATLAS... corrosion-proof 
cements... coatings... 
vessel linings .. . plastic 
structures. 


Engineering 


representatives 


ee barriers between 


your plant 
and corrosion 


Coatings are as valuable and impor- 
tant as the equipment or structure they 
protect. Obviously, no one material can 
resist every type of corrosive fume 
and splash; and some are better able 
to withstand abrasion. You must choose 
a specific type of coating for its effec- 
tiveness in protecting against both 
physical and chemical conditions 
encountered in your plant. 


In the selection of coatings, ATLAS 
Technical Service can be particularly 
helpful. This service is based on over 
thirty years of experience with corro- 
sion-proof products. In addition to 
manufacturing a complete line of pro- 
tective coatings, ATLAS produces a 
broad line of corrosion-proof cements, 
vessel linings and unplasticized rigid 


polyvinyl chloride fabrications. 


WRITE for ATLAS BULLETIN 7-2 con- 
taining complete information for the 


proper selection and use of ATLAS 
PROTECTIVE COATINGS. 


ATLAS 
MINERAL 
PRODUCTS CO. 


MERTZTOWN, PENNSYLVANIA 





For more information, turn t> Reader Service Card, Circle No. 509 
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Books 


1954. Paper 6 x 8 in 
i “ithout charge lo techni q 


, 
CCHI1VE ) anda Instructors U D 
on company letterhead ; 
i COM pany ltette FJE AAS Di 
others. 


Offering much informatio 

be found in previous issues, as we 
as a new die-cut thumb-inde 
tem, the 1954 edition of this 
makes readily available comp! ct 
detailed data on the properties 
characteristics of aluminum. Include 
too, is a 20-page itemized cross inde, 
with references both to t 
tabular information. The text covers 
wrought aluminum alloys, their no 
menclature and heat treatment. 43 dif 
ferent aluminum mill products and 
their manufacture ; fabrication: alum. 
num casting alloys including details 
on casting methods, foundry practices 
with definitions of seventeen alum 
num pig and ingot products used ir 
the foundry; physical properties and 
atomic and radioactive properties 
chemical and mechanical properties 
Tabular data include 183 pages of 
detailed material. This information 
is grouped with die-cut thumb in- 
dexes into the following: high purity 
(aluminum) ; physical, chemical and 
mechanical properties; (standard) 
tolerances; weights (and miscel 
laneous data) ; availability. The new 
alloy designation system just adoptec 
by the Aluminum Association 1s 
ered in a special section which fea 
tures 2 tables listing old designations 
with equivalent new system designa- 
tions, and new designations with 
equivalent old system labels. 


ASTM Specifications for Steel 
Piping Materials. American Sociel) 
for Testing Materials, Philadel phi 
3, Penna., 1954. Paper, 6 by 9 in 
370 pp. Price $3.75. 

The 1954 edition of this compila- 
tion sponsored by ASTM Committee 
A-1 on Steel, contains in their latest 
form the 53 widely used ASTM 
specifications for carbon-steel and 
alloy-steel pipe and tubing, including 
stainless. In this special compilation, 
22 of the specifications included in 
the previous edition have been tt 
vised, of this number 17 are tents 
tive and 5 are standards. A new 
specification covers ferritic alloy stee! 
forged and bored pipe for high tem: 
perature service. Ten emergency alter: 
nate provisions applying to thes 
specifications are also included hert 
These emergency alternate prov'siom™ 
are issued by ASTM in accordant 


MATERIALS & METHODS 
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VALVE SHOWN ACTUAL SIZE 


Production savings with... 


HUNTER DOUGLAS 


COLD FORGING 


HIGH STRENGTH ALUMINUM ALLOYS 


The stress valve component pictured above was cold 
forged in seconds by Hunter Douglas to produce a 
solid blank ready for the secondary machining 
operations of slotting and tapping. 

The valve was cold forged from a slug containing 
one-tenth the metal that would be required if the same 
part were machined from bar stock! Conserving metal 
for the strategic stockpile, eliminating costly machin- 
ing operations, yet producing a stronger part faster, are 
only some of the advantages realized by this process. 

Hunter Douglas Cold Forging gives a dense, non- 
porous grain structure that follows the contour of the 
pact. The metal is uniformly distributed to bosses, 


wii'e for free literature on your company letterhead W lJ N T F R p 0 UJ G LA S CORPORATION 


DEPT. MMIO ® RIVERSIDE, CALIFORNIA * TELEPHONE RIVERSIDE 7091 


OCTOBER, 1954 


For more information, turn to Reader Service Card, Circle No. 462 


lugs, recesses and other symmetrical projections with- 
out sacrificing strength and with minimum metal 
waste. Dimensional tolerances are held to extremely 
close limits, with draft-free surfaces for easier chuck- 
ing and surface smoothness in the range of 32 to 
125 micro-inches., 

Combine the natural aluminum advantages of high- 
strength-weight-ratios, high thermal and electrical 
conductivity, good corrosion resistance and excellent 
machineability with this lew mass production pro- 
cess and specify Hunter Douglas Cold Forging. 

We invite your print for techincal advice and 
quotation. Literature available upon request. 
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with a CAMBRIDGE 


WOVEN WIRE CONVEYOR BELT! 


Metal parts are tempered and cooled on this specially fitted 
Cambridge Woven Wire Conveyor Belt. Entire operation is con- 
tinuous and automatic, requires no manual handling and elimi- 
nates batch operations! 





Regardless of whether your process temperatures range from sub-zero 
to as high as 2100° F . . . whether you use water rinses, acid pickles or 
other corrosive processes . . . a Cambridge woven wire belt can help you 
cut manufacturing costs by contributing to automation . . . continuous, 
automatic production. 


Cambridge belts are all metal and can be woven from any metal or 
alloy. Thus, they are impervious to damage from heat, cold or corrosive 
conditions. That’s why they can be used to process parts or materials 
while moving from one location to another. Because of their open mesh 
construction they permit free circulation of process atmospheres, free 
drainage of process solutions. 


They are available in a wide range of specifications for carrying light or 
heavy loads, large or small parts. 


Special raised edges or cross-mounted cleats to hold your product on the 
belt during flat or inclined movement are easily supplied. 


Get the full story—FREE! Learn how Cambridge Woven Wire Con- 
veyor Belts can help you boost efficiency by continuous, automatic 
production . . . automation! Write today for your free copy of this 
manual of belt applications. It’s the most complete text available. 





Or, for immediate advice, call in your Cambridge Field Engineer. 
You can rely on him to make just the right recommendation for 
you. Look under "Belting-Mechanical” in your classified telephone 
book, or write direct, for the Cambridge man nearest you. 


Be METAL +++ SPECIAL 
WIRE +++ CONVEYOR+++ METAL 
CLOTH j++ BELTS  |—{—TFABRICATIONS 


5 +- —+> 


MARYLAN'p 





— oS 


For more information, turn to Reader Service Card, Circle No. 350 


The Cambridge Wire Cloth Company 


DEPARTMENT A 
CAMBRIDGE jo, 





LEADING INDUSTRIAL AREAs 
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with a special procedure in 
terest of expediting procure 
conservation of materials d, 
period of national emergenc, 
ASTM Standards on Matericis fo, 


Radio Tubes and Electronic De. 
vices and Electrical-Heating, Re- 
sistance, and Related A loys, 
American Society for Testing Mat 
rials, Philadel phia 3, Penna.. | 
Paper, 6 by 9 in. 244 pp. Price $27 
Prepared by ASTM Committ 

B-4, the 1954 edition of this com 
pilation includes in their latest form, 
44 widely used ASTM standards, in 
cluding 30 test methods; 10 specifi. 
cations: and four recommended prac- 
tices. Materials and subjects cover: 
electrical-heating alloys, electrical-re 
sistance alloys, electric-furnace alloys 
radio tubes, electronic devices and 
lamps; heat resisting alloys; electrical 
contact materials; and_ thermostat 
metals. 


Tentative Specifications for Alumi- 
num and Aluminum-Alloy Weld- 
ing Rods and Bare Electrodes. 
Issued jointly by American W eldin; 
Society, New York 18, and America 
Society for Testing Materials. Phila 
delphia 3, Penna., 1954. Paper, 6 
by 9 in. 10 pp. Price 25¢. 

For the first time, filler metal for 
inert-gas metal-arc welding aluminum 
has been standardized by the new 
specifications issued jointly by AWS 
and ASTM. These include aluminum 
and aluminum-alloy welding rods and 
bare electrodes. Twenty-two class! 
fications of filler metal are establishec 
by these specifications. This includes 
all the commonly used aluminum 
and aluminum alloy filler metals. A 
table gives the chemical analysis of 
the different classifications. Standard 
sizes and length, packaging require- 
ments and standard tests for verily- 
ing conformity of a given filler metal 
to the standard requirements are also 
provided. An appendix contains 10- 
formation on the use of each classi- 
fication for joining different base 
metals with the different welding 
processes. 


Chromium Plating. By P. Morse’, 
]. W. Oswald, C. R. Draper, R. Pin- 
ner. Robert Draper Ltd., London, 
England, 1954. Cloth, 611 pp. Pri 
$11.00. 


Designed to be of value to pla‘ets, 
chemists, managers, engineers an de- 
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These 10 Big Advantages Are Yours 





when you plate “om 
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FLUOBORATE 


Plating Solutions 


Special characteristics of B&A Fluo- 


borate plating solutions enable 
platers to increase production while 
saving important amounts of scarce 
metals in many cases. 

Baker & Adamson Metal Fluobor- 
ate solutions are provided already 
mixed—in concentrated form—and 
ready to use. They give you positive 
control, high-speed operation and 
easy handling PLUS lower operat- 


ing costs. 
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Here are 10 of the many advantages offered by B& A Metal Fluoborate solutions: 


1. 


ub wn 


No 


No mixing or dissolving neces- 
sary ...supplied in concentrated 
solution form 

Easier bath preparation 
Stability of bath composition 
Ease of control 

Practically 100% anode and cath- 
ode efficiencies 

High conductivity 

Good covering power 


_ Fine-grained deposits of good 


color 


9, Faster, high-speed operation 

10. Readily adaptable for alloy 
deposits—lead-tin and lead-tin- 
copper alloys 


AND MANY MORE . 


In addition, each fluoborate bath has a 
number of special advantages for its par- 
ticular applications. 

Yes, all these advantages and more are 
yours when you use B&A Metal Fluobor- 
ates. Find out how you can profit by using 
them. Don't delay. Call or write your near- 
est B&A office listed below. 


® 


BAKER & ADAMSON “ce Gemuicale 


Offices: 


GENERAL CHEMICAL DIVISION 


Allied Chemical & Dye Corporation 

40 Rector Street, New York 6, N. Y. 
Albany* © Atlanta * Baltimore* * Birmingham* ¢ Boston* © Bridgeport* 
Buffalo* ¢ Charlotte* * Chicago* * Cleveland* * Denver* * Detroit* * Houston* 
Jacksonville ¢ Kalamazoo * Los Angeles* ¢ Minneapolis * New York* 


Philadelphia* © Pittsburgh*® * Providence* © St. Louis* © San Francisco* 
Seattle © Yakima (Wash.) 


In Wisconsin: General Chemical Company, Inc., Milwaukee 
In Canada: The Nichols Chemical Company, Limited * Montreal* * Toronto* * Vancouver* 














SETTING THRE PARE (NS CHoHREMICAL PURITY SINCE #81882 
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CHACE THERMOSTATIC BIMETAL 1 
ACTUATES and CONTROLS the i? — 


PALM BEACH Comfort Control System 


Product of the 
National Modulation Co 
St. Paul 9, Minnesota 








+CON TROL 
AIR DUCT 






SPCCROEEEE EERE RE EERE RE ES He 





PETIT TI 








The PALM BEACH Comfort Control System is a completely 
self-contained unit which, when attached to the blower motor 
of a forced air heating system, regulates desired amounts of 
warm air circulation by driving the blower at variable speeds. 
Among the many advantages of this control are elimination of 
high rotative speeds of most blower systems and resultant drafts 
caused by frequent starts and stops. The PALM BEACH Comfort 
Control is actuated by Chace Thermostatic Bimetal which aids 


in vastly increasing overall efficiencies and fuel savings. 


The bimetallic element (A) is attached directly to the shaft. 
As the temperature in the warm air plenum chamber begins to 
rise due to burner operation and exceeds 80° F., warm air is 
drawn into shroud (B) by rotating suction fan (C). Sufficient 
tension is created in the bimetal to energize clutch (D), causing 
the blower to start at very slow speeds. As the temperature 
continues to rise, the Chace Bimetal, reacting in direct propor- 
tion to the amount of heat present, increases the pressure on 
the clutch, allowing the blower to speed-up. 


Chace furnishes thermostatic bimetal in 29 types, in strip, 
coil or in complete elements, fabricated and assembled to your 
specifications. Before development of your new controlling, in- 
dicating or protecting device, read our booklet, “Successful Ap- 
plications of Chace Thermostatic Bimetal,” containing valuable 
engineering data. Write for your free copy today. 





For more information, turn to Reader Service Card, Circle No, 461 
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Books 


signers concerned with par 
chromium plated, this work 


all significant development the 
field to the end of 1953 eals 
with all types of chromium clectro 
deposits and all aspects of the chro 
mium plating industry including 
hard chromium, decorative chromium 


ancillary processes such as polishing 
grinding, and machining of bas 
metal, testing and inspection of de. 
posits, control and analyses of solu. 
tions, etc. 


ASTM Standards on Plastics. 
American Society for Testing Mate- 
rials, Philadelphia 3, Penna., 1954 
Paper, 6 by 9 tm. 741 pp. Price 
$5.75. 

Sponsored by ASTM Committee 
D-20 on Plastics, this publication in- 
cludes in their latest form. 142 
ASTM standards, including 92 test 
methods, 32 specifications, 14 recom 
mended practices, and 4 lists of de‘- 
nitions. New material includes speci 
fication and test methods for cellulose 
acetate sheet and film for primar 
insulation, nonrigid thermoplasti 
compounds for automotive and aero 
nautical applications, shrinkage ot 
molded and laminated thermosetting 
plastics at elevated temperature, ten 
sion testing of vulcanized rubber, and 
measuring water vapor transmissiot 
of materials in sheet form. Standard 
cover properties (strength, hardness 
thermal, optical and permanence) 
analytical methods, molds and mold 
ing processes, conditioning, plat 
sheets, tubes, rods, and molded mate 
rials, and electrical tests. 


Metal Industry Handbook & Direc- 
tory, 1954. Lowis Cassier Co., Lid., 
London, England, 1954. Paper, ¢ 
by 9 in. 472 pp. Price $2.50. Als 
available with the weekly journal 
Metal Industry at a combined sub- 
scription rate of $8.00. 

Here is a comprehensive reference 
book for all those engaged in, or con 
nected with, the nonferrous metal 
industry. It contains up-to-date 1n- 
formation on the properties of the 
newer as well as the more familiar 
metals, and an extensive section de- 
voted to summaries of current British 
Standards, Aircraft Material, D.T. D., 
and Admiralty Specifications. Also 
included is a section on the main 
metal finishing processes, and data 
regarding all the common rod, bat, 
sheet and strip products. 

(Technical Reports on page 204 
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This part would be a real problem to 
make economically by conventional cast- 
ing and machining methods. At Moraine 
it's made from metal powder—easily, in 
quantity, every day—to precision stand- 
ards—with important savings in cost! 


The background print shows clearly the 
intricacies and the close tolerances 
demanded by this part. Yet at Moraine 
it is produced completely finished after 





HEAWISE see 


one press operation. Here’s proof of what 
can be done through close cooperation 
between Moraine and customer. 


The contributions of Moraine’s metal 
powder process to industry are growing 
day by day. Complex designs like this 
are being produced by Moraine with 
great performance-improving, cost- 
cutting results for many customers. 


moraine METAL 


POWDER 


prod ucts PARTS 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 





FED 


TRICKY DESIGNS ARE EVERYDAY PROBLEMS 
FOR MORAINES METAL POWDER PROCESS 
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FROM SEALS 






TO FILTERS 































BY FELTERS 
DOES THE JOB RIGHT 


Compressible for a tight fit, Felters Felt is an ideal 
sealing material. Or, when used as a filtering 
medium, Felters Felt provides a closely woven 


fibrous structure that gives high filtering efficiency. FELTERS S.A.E. FELTS 
F-5, F-6 and F-7 
You may need a hard felt to resist abrasion, or a are recommended for applica- 


. tions like dust shields, wipers, 
soft felt to protect a gleaming surface. A call to Felters grease retsining washers, wicks 


will give you information about the type and grade and other uses where a high 


of felt best suited to your specific job. 98" resiliency Is required. 
: : These are 3 of many grades of 
Get in touch with us today. Felters Felt produced for specific 


THE FELTERS CO., 220 South St., Boston 11, Mass. _—*Plications. 


FELTERS FELT 


-.» by the roll... by the yard 
++. Orcut exactly as you want it. 


> 
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Renorts 


Declassified AEC Reports. The 
following reports have been s: lected 
from a bibliography of declassified 
and unclassified reports on 
and development work sponsored by 
the Atomic Energy Commission. 
Copies of the reports can be o lined 
by writing to the addresses the 
issuing installations given at the head 
of each group of reports. 

Argonne National Laborator) 

P.O. Box 299 

Lemont, Ill. 

Attn.: Dr. Hoylande D. Young 


urch 


Molten Metal Attack. Resistance 
of Materials to Attack by Liquid 
Metals. LeRoy R. Kelman, Walter 
D. Wilkinson, and Frank L. Y aggee. 
July 1950. 139 pp. Tabular data 
and descriptive material are presented 
concerning the resistance of materials 
to attack by Na and Na-K alloys, Li, 
Hg, Pb, Bi, alloys of Pb and Bi, Mg, 
Cd, Tl, In, Ga, Al, Sn, Zn, and Sb. 
Battelle Memorial Institute 

505 King Ave 

Columbus, Ohio 

Attn.: Dr. H. W. Russell 


Modification of Al-Mg Alloys. 
The Development of Aluminum- 

6% Magnesium Wrought Alloys for 
Elevated Temperature Service. K 
Grube and L. W. Eastwood. July 
15, 1950, Decl. Nov. 10, 1950. 28 
pp. An investigation was undertaken 
to improve the properties of wrought 
Al-6% Mg alloys at 600 F. Although 
the 6% Mg binary alloy has very 
poor resistance to creep, it has been 
found that the addition of 0.5% Cr 
and approximately 0.10% Ii pro: 
duces an alloy which, after stabiliza- 
tion at 600 F prior to test, has higher 
tensile properties at room temperature 
and at 600 F than 24S. Its resistance 
to creep at 600 F, 2500 psi load, iS 
about equivalent to that of 245 Al 
alloy. In addition, the Al-6% Mg: 
0.5% Cr-O.10% Ti alloy has low 
density and probably good resistanc¢ 
to corrosion in ordinary environments 


Properties of a Ceramic. Alum: 
num Titanate as a Ceramic Material. 
W. ]. Koch and C. G. Harman. 
Nov. 20, 1950, Decl. July 30, 1951, 
32 pp. Experiments have been con 
ducted to determine the properties 0! 
Al titanate, a compound containing 
equimolecular proportions of alumina 
(Al,O,) and titania (TiO,). | has 
unusually low thermal-expansion © 
efficients, but bodies made of the 
equimolar compound are very weak 


(Continued on page 208) 
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need strength in your product? use plastics molded by General American 


Mg: ‘hat kind of a strength would you like in your product? Shock resistance, like a survivors’ kit 
low iat withstands parachute drops in rough terrain? Structural strength, like a TV cabinet? Stamina, 
tt | orking parts, like a washing machine agitator? All-weather toughness, like a street light globe? 
| ral American has molded all these and more. 

or reneral American’s molding facilities can often give your product strength in plastics that 
nan. ‘il’ outlast and out-perform conventional materials . . . plus new lightness, beautiful color and big 
951 ‘© ‘me production. Ask a General American engineer for ideas to help you. 

on- 

0 

ning 


nina PLASTICS DIVISION 


has 


sind GENERAL AMERICAN TRANSPORTATION CORPORATION 135 South LaSalle Street, Chicago 90, Illinois 


the 
veak 


ents 


ies unmatched anywhere: injection presses to 300 ounces, compression presses to 2,000 tons, reinforced plastics molding, die making, painting, assembly, packaging 


For more information, turn to Reader Service Card, Circle No. 429 
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Late developments in Stackpole carbon- 
graphite shaft seals include oil seals that 
greatly minimize deterioration from pit- 
ting and blistering. Other types are de- 
signed for use with air, gases, corrosive 
chemicals and other liquids. Send details 
of your application for recommendation 
and samples. 








In foundry work, for instance, the high heat 
privy ihe, capacity of carbon molds or dies makes them 
eR ART & ideal as chill materials. In powder metallurgy, 
Lh they maintain strength under pressure at 
high temperatures. In other cases, as in rail 
bonding, the simplicity of forming or ma- 
chining accurate molds or dies lends itself to 
real economy. 





2 ‘. | Cc js 
UNDER TOUGH CONDITIONS 


The use of self-lubricating carbon-graphite bearings holds 
interesting possibilities for a great deal of modern equip- 
ment. Units can be molded inexpensively to desired shapes 
and close tolerances. Composition of the bearings can be 
adjusted for maximum life and lubricating efficiency for 
specific uses. 


STACKPOLE CARBON COMPANY 
ST. MARYS, PA. 


For more information, turn to Reader Service Card, Circle No. 361 
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Reports 


mechanically. The addition o| 


N €x- 
cess of Al,O, increases the aah 
but also increases thermal] ex nsion 
while excess TiO, decreases both and 
increases fired shrinkage and p. rOsity, 


Tin Oxide Ceramics. Properties of 
Tin Oxide-Base Ceramics. |], f 
Quirk and C. G. Harman. Aug, L 
1951, Decl. Nov. 9, 1951. 16 pp 
Various thermal and _ mechanical 
properties were measured for sintered 
tin oxide-matrix compacts which 
nominally were composed of 99 wt 
% of tin oxide, SnO,, and 1 wt % 
of Zn oxide, ZnO. The tin oxide. 
matrix composition was similar in 
strength, at room temperature, to 
technical porcelains of the mullite or 
sillimanite type, but had far superior 
resistance to thermal shock and better 
strength at 1000 F. The tin oxide 
body might be expected to give good 
service under conditions of severe 
thermal shock and in an oxidizing 
atmosphere at temperatures up to 
1500 F. 


Beryllium. The Properties of Beryl- 
lium. Murray C. Udy, Homer L. 
Shaw, and Francis W. Boulger. July 
15, 1949, Decl. with deletions Ma) 
20, 1952, 154 pp. A bibliography 
on the properties of Be is given. The 
physical, electrical, optical, magnetic, 
chemical, mechanical, and nuclear 
properties are briefly reviewed. The 
methods of purification and fabrica- 
tion are also given. 


Thermal Rupture of Ceramics. 
Effect of Shape and Material on the 
Thermal Rupture of Ceramics. E. M 
Baroody, W. H. Duckworth, E. M. 
Simone, and H. Z. Schofield. Maj 
22, 1951, Decl. Jan. 21, 1953. 7) 
pp. A preliminary investigation on 
the effect of shape and material on 
the thermal rupture of certain cer- 
amics which appear to have promise 
as fuel-element materials, moderators 
or structural members for high tem- 
perature nuclear reactors is reported. 
The study deals primarily with ther- 
mal rupture caused by steady-state 
radial heat flow through a circular 
tube. Detailed equations for only 
the specialized cases of very short 
and of very long, round tubes afe 
presented, and these are subject to 
certain restricted boundary conditions 
and assumptions. 


Thorium Wire. Cold Drawing of 
Thorium Wire. H. A. Saller, ]. RB 
Keeler, R. J]. Donley, and C. D. Gra 
ham. Oct. 10, 1951, Decl. with de- 
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More companies 


advertise engineering materials | trons and steels 


Nonferrous Metals 
in Materials & Methods | _ nonmetatic materials 


Parts and Shapes 


Finishes and Coatings 











| Nature Made 
Their P roperties... 
Fansteel Made 
Them Practical! 
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@5 he valuable properties of tungsten, tantalum and 


molybdenum usually make it self-evident whenever 


Ps ite vin 


one of these metals is the best possible material for a given 


pein 


application. However, the most practical and economical 


method of fabricating parts is a never-ending problem. 


‘er 


Here, at Fansteel, we make refractory metals; from raw 
ore to finished ingot, bar, rod or sheet. In working with 
hundreds of other engineers on their fabrication problems, 


we have learned a lot about forming these metals—about 


Brite Tee eels CCS” BAECte ee erie Se 


stamping, bending, deep drawing, machining, forging, 


S2etWtts7e OF NAF FF 


brazing or welding them. 


If you use Tungsten, Molybdenum or Tantalum com- 
ponents, we can probably fabricate them for less money 
than you can—with less rejects, less scrap loss, and with a 


fixed price per unit. We'd like to discuss it with you. 


We have some very interesting and informative booklets 
on Tungsten, Tantalum and Molybdenum. Write for your 
free copies today. 


Let FANST EEL insure your cost control of 


refractory metal components 


Fansteel Metallurgical Corporation 


2" MOLY BDENU 


| 


M 
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FANSTEEL 






NORTH CHICAGO, ILLINOIS, U.S.A. 









For more information, turn to Reader Service Card, Circle No. 422 
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letions March 3, 1953 
Various lubricants for cold 
Th wire were investigat 
tendency for Th to seize 
was overcome and Th wire 
cessfully drawn using a 
lacquer suspension of Mos 
fumed Pb and Zn oxides as br 
cant. Th wire as small a ) 
in. in diameter could also be drawn 
by enclosing the Th in a Cu jacke 
The lacquer-base lubricant al; per 
mitted the successful drawing of 7; 
and Ti wire. 

Silver-Cadmium Alloys. Therma 
Conductivity of Silver-Cadmium 
Alloys from 100 C to 400 C. H. }j 
Deem and H. R. Nelson. July 26, 
1951. 11 pp. Using the steady-heat 
flow method, the thermal conductivi 
ties of a series of Ag-Cd alloys wer: 
measured over the range 100 to 40) 
C. Nominal compositions of the al 
loys varied from 5.4 to 35.7 wt % 
Cd. Mean thermal conductivities 
ranged from 0.61 cal /cm?/cm C/ s« 
for 5.4 wt % CD to 0.33 cal /cm?/cm 
C/sec for 36.7 wt % Cd. 


Molybdenum. Welding of Molyb- 
denum. W. H. Kearns, H. B. Good: 
win, D. C. Martin, and C. B. Vold 
rich. Sept. 1, 1951. 35 pp. An investi. 
gation has been under way at Battell 
Memorial Institute since 1949 to find 
the causes of brittleness in mol 
denum welds and to find means of 
eliminating these causes. It was found 
that ductile upset welds can be made 
in high-purity molybdenum if con- 
tamination of the welds is prevented 
Thorough cleaning of the faying su 
faces prior to welding are necessatj 
Upset welds with some ductility can 
be made in commercial arc-cast molyb 
denum that is deoxidized with car- 
bon. A postweld heat-treatment will 
produce some ductility in upset welds 
in commercial-swaged powder- metal: 
lurgy molybdenum, but porosity 1s 4 
serious problem. 

The Effect of Purification on W elds 
in Molybdenum. W. H. Kearns, E 
Eichen, D. C. Martin, and C. B. Vold- 
rich, Dec. 1, 1952. 26 pp. It has been 
found that the oxygen and nitrogen 
contents of commercial powder-metal- 
lurgy molybdenum can be lowered 
by heating it at 3500 F or above for 
several hours in a high vacuum. This 
solid-state-purified molybdenum | 
ductile at room temperature at a strain 
rate of 0.064 per second. Ductile up 
set welds can be made in purified 
molybdenum when welding is cone 
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m. Welds made in pur! 
lenum in vacuum above 


n. dry tank hydrogen, o1 


\ helium are brittle. 
Introd ry Plating Studies on Pro- 
we Molybdenum from High 
emp ature Oxidation. L. E. 
Vaaler, C. A. Snavely, and C. L. 
Kus ipr. 1, 1953. 20 pp. Electro 


leposited Ni protected Mo from air 


oxidation for 100 hr at 1800 F. The | 


best samples lost only 0.1 to 0.2% 
of the original sample weight (about 


3 2). Ni was deposited on Mo after | 


various pretreatments: 
Me in hydrofluoric acid; 2) a 
dip in ilkaline ferricyanide solution ; 
or 3) a combination of anodic clean- 
ing in alkali, a dip in nitric acid, and 
’ dip i in alkaline ferricyanide. In most 


1) a-c elec- | 


cases, a thin layer of Cr or Fe was | 


leposited prior to Ni deposition. All 
deposits blistered when heated to 
300 F in a vacuum (100 p) except 
when Fe was deposited prior to the 
Ni. Ni, one mil thick, deposited di- 
rectly on Mo or over a Cr piaie, pro- 
tected Mo for 100 hr at 1800 F, but 
Ni over Fe on Mo was not so effec- 
i've. Attempts were unsuccessful to 
‘eposit Cu which would not blister 


on Mo when heated. 


A review of Silt- 
and W 
16 pp. In- 


Silicon Carbide. 
n Carbide. C. G. Harman 
(y Vixer. |r. June 3, 1952 





formation 1s compiled concerning sili- 


on carbide and silicon carbide prod- 
icts, exclusive of abrasives. The in- 
from the published literature. A di- 
gest is presented of the chemical, 
physical, structural, and mechanical 
haracteristics of silicon carbide. Data 
typilying the characteristics of refrac- 


tories and refractory bodies based on 


silicon carbide are presented. 


Joining Zirconium. Surface Prepa- | 


ration of Zirconium for Brazing. W. 
C. 3 ‘hickner, ]. G. Beach, and C. L. 
. July 1, 1952. 7 pp. A method 
fr. dead a replacement Zn film on 
ind Zr alloy surfaces is described. 
am. oated Zr or Zr alloy can be soft 


soldered and silver soldered using | 


conventional techniques. 
rite: Alloys. Creep of 4S-O, 


and Number 22 Brazing-Sheet | 


BM, a. 
A. VanEcho, G. R. Remely, 


Aluminum Alloys at 300 F. 
Sal; /. 


an I’. Stacy. Jan. 9, 1953. 26 pp. 
Cre rupture tests were made on 
thre aluminum-alloy sheet stocks, 


1S-( heat-treated J51S, and Number | 
zing sheet, at 300 F in air. The | 


22 | 
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MICARTA presents a “duck’s back” to moisture. It repels continued attacks 
by corrosive atmospheres. MICARTA resists attacks by physical forces, too. 
Repeated shocks and vibration will not deteriorate its structure or appear- 
ance. Pound for pound its compressive strength exceeds that of structural 
steel. How can this remarkable lightweight material profit you? Use the 
coupon for the complete story. 


you can 6 SURE...1F ns Westinghouse 


In the Chemical Industry 
Micarta is serving in applications 
like pipe and tube couplings, 
bubble caps and washers. 





Westinghouse Electric Corporation, Trafford, Pa. 


MiIcakrTA Division, Attention: L. A. Pedley 


Sir: (Please check one) 


|_| Please have your representative call 


|_| Please send me complete facts 
on MICARTA 


Name 
Company 
Address 
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____Zone State__ 
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KoppEns: Aenomasten FANS 


—Granodized 


WITH GRANODINE® 


FOR EXTRA PROTECTION 





KOPPERS Precision- 
Engineered Air Delivery 
increases the efficiency of 
air flow in industrial cooling 
systems. Basic element is 
the Aeromaster Fan, and 
this unit is operated con- 
tinuously, sometimes under 
severe conditions. Depend- 
able, efficient operation is 
a “must” 





KOPPERS uses “Granodine”™ No. 50 to 
coat the 54-inch diameter hub of the 22-foot 
diameter fan shown above. *’Granodine’’ 
phosphate coatings provide a “tooth” for 
adhesion of subsequent finishes and protect 
the underlying metal so that rust will not 


spread if these finishes are cracked or nicked. 


“Granodine’’® anchors the finish. 





“Granodine” application on k - 
welded 54° Hub for Aeromaster 
6-bladed 22-foot Cooling Tower 
Fan 


Aeromaster 22-foot Fans provide 
continuous air flow in C. H 
Wheeler Cooling Tower at Penn- 
sylvania Electric Company's 
Shawville Station. Pennsylvania 





Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 

















ACP CHEMICALS 
A | General Offices: Ambler, Penna. 

















Detroit, Michigan Niles, California Windsor, Ontario 
NE PRES EI YS INE NRRL FS Es NR RRR 
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materials were tested in 
condition, quenched and agg 





Work- Hardening Haynes nd 
The Heat Tre: = and Workin 
Haynes Alloy. A. Blank, A " 
H. ill, /. H. pated rf WV, Fy 
I] K. Anderson, A pr. 6, 
pp. Haynes 25 alloy can be machined 
when work-hardened to Roc kwell ( 
i8. Aging for 10 hr at temperatures 
between 1000 and 1300 F produces 
the maximum hardness. A hardness o§ 
Rockwell C 54 is obtainable in ma 
terial previously cold-worked 409; 
The surface hardness of material cold 
worked from 0 to 30% is increased 
by shot peening, but only to a depth 
of 0.002 in. Experimental melts were 
made in an attempt to improve the 
aging and machining characteristics 
of the alloy. The optimum hardness, 
after aging, for a given amount of 
cold work was obtained on Haynes 
5 alloy modified by addition of 1 
wt % Ti and 1 wt % Al. The hard. 
ness “diehined on 30% cold-reduced 
and aged material was Rockwell ( 
4. Similarly treated Haynes 25 alloy 
ssieaiii had a Rockwell C hardness 
of 50. Additions of S, Se, and Se in 
combination with Mo to the basi 
Haynes 25 alloy composition did not 
improve the machinability. Wear tests 
made on a variety of modified Haynes 
25 alloy compositions in the cold 
worked condition showed that this 
alloy is subject to galling. The alloy 
to which 2 wt % Ti and 0.2 wt % ( 
had been added pe rformed best among 
those tested. Perhaps next best was 
an alloy to which 0.10 wt % S and 
9.12 wt % C had been added. 





ML Aluminum Alloy Properties 
of ML Aluminum Alloy (Nominal 
Composition 4 copper, 2 nickel, 2 
magnesium, 0.3 manganese, 0.3 
chromium, 0.1 titanium, and 0.1% 
vanadium). J. C. McGee, U. S. Ai 
Material Command, Engineering Dr- 
vision, Materials Laboratory, W right 
Patterson Air Force Base, Dayton, 
Ohio, Dec. 1948. PB 111329, 50 
pp, photographs, graphs, tables 
Available from Office of Technical 
Services, U. S. Department of Com- 
merce, Wash. 25, D. C. Mimeo- 
graph $1.00. The effect of vatia- 
tions in chemical compositions from 
the nominal composition was studied 
by changing the perm of one Al 
element at a time, and evaluating the 
tensile strength, microstructure, and 
other properties at 600 F. Report in MA 
cludes compositional limits derived. REI 
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’ Keeping chemical cars from cooling 





erties 

— Here’s a job that’s really man-sized! The As a result, warm chemical solutions can 
el, : worker above is insulating a whole chemical be shipped without losing their valuable 
ix tank car with fibrous glass. His job of heat, allowing chemical concentration to be 
Air attaching this heavy-duty material to the kept at a high level while in transit. 

g Di- metal surface of the car is a lot easier now See what adhesives can do for you... 
righ than ever before—thanks to a 3M adhesive. For your man-sized jobs, or little ones... 
dase It used to take a lot of time and patience look into 3M adhesives for the efficient, 
iT ify to attach the insulation using straps and practical method of fastening. Your 3M sales 
nical , clamps. Now one man can do the entire representative will be glad to consult with 
Com- job in short order with a minimum of effort. you. Call him in. And, for a free, enamaiitiain 
imeo- The adhesive is brushed on to the tank car, informative booklet, write today RRR 
varia: the insulation is pressed into contact and to 3M, Dept. 610, 417 Piquette IRayna 
oe cut to size. That’s all there is to it! Ave., Detroit 2, Michigan. or write for copy 
p the ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 
' and ‘'7 P\QUETTE AVE DETROIT 2 MICH -© GENERAL SALES OFFICES: ST PAUL 6. MINN @ EXPORT: 122 E 42 ST.. N.Y. 17. N. ¥. @ CANADA: LONDON, ONT 
rt in map S OF “scoTcH” BRAND PRESSURE-SENSITIVE ADHESIVE TAPES @ “SCOTCH” BRAND SOUND-RECORDING TAPE @ “SCOTCHLITE® BRAND 


“ived. R 
EF TIVE SHEETINGS @ “3M” ABRASIVE PAPER AND CLOTH @ “3M” ADHESIVES AND COATINGS @ "3M" ROOFING GRANULES @ “3M CHEMICALS 
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THE 


BRIDGEPORT 
“ABRASAW” 


12 TO 20 TIMES FASTER THAN SAW CUTTING 


ABRASIVE CUT-OFF MACHINES 








HEAVY WEIGHT, PRECISION- 
MACHINED, DESIGNED FOR 
LONG, TROUBLE-FREE 
| 


THESE MONEY-SAVING 
CEEEWEETA vicory sun, oy," FEATURES ARE YOURS WHEN 


Solids, 5” Tubing or Light Sections YOU SPECIFY BRIDGEPORT: 


... Chop Stroke, 18” Dia. Wheel. 

@ Clean, close cuts of ferrous and non-ferrous 
metals of all kinds, as well as almost any 
other industrial material, including plastics, 
glass, ceramics, brick, brake linings, etc. 


@ The BRIDGEPORT “‘ABRASAW"’ cuts 
round cold rolled steel in 1 second; 
square tool steel in 3 seconds; 214” O.D. x 
1134,” 1D. SAE 1030 tubing in 7 sec- 
onds; etc. 


a /t 
7 , 
1 


Chop stroke or reciprocating head 
Hand or power operation 

Wet or dry cutting 

Treadle or air operated vise 

Straight or angle cutting 

With or without vise 

Built-in Coolant System 

Surplus power in all models 

Meets strictest of safety requirements 


Write, today, for the new “ABRASAW” 
Bulletin 


LOBDELL UNITED COMPANY 


1836 WILMINGTON 99, DELAWARE 1954 
A SUBSIDIARY OF UNITED ENGINEERING AND FOUNDRY COMPANY 


For more information, turn to Reader Service Card, Circle No. 417 
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ENGINEERS 
COMPANIES: 
SOCIETIES 


news 


of 





News of Engineers 
Dr. Fritz V. Lenel, specia'ist jn 


powder metallurgy and Dr. Ernest 
F. Nippes, Jr., director of welding 


research, have been advanced from 
associate to full professors by Rensgse. 
laer Polytechnic Institute. 

- 

Dr. John R. Dunning, nuclear 
scientist and Dean of Engineering 
Columbia University, has been ap: 
pointed to the technical and en. 
gineering committee of the Doy 
Chemical - Detroit Edison Atomic 
Power Project. 

* 

Alfred Sugar, division plant man. 
ager for the American Metal Co., 
Ltd., has been appointed vice presi- 
dent and technical director, Alloys & 
Chemicals Manufacturing Co. 


on 


Dr. Marcello L. Vidale has join- 
ed Arthur D. Little, Inc. as a member 
of the Operations Research staff. 


Alfred Sonntag, manager of the 
Sonntag Scientific Corp., a division of 
Baldwin-Lima Hamilton Corp., has 
resigned his position to devote his 
time more exclusively to the Alpha 
Corp. of which he is president. Mr 
Sonntag will continue in an engineer 
ing consultant capacity for Baldwin 
Lima-Hamilton. 

aa 

Dr. James F. Reagan has been ap 
pointed to head a new division ol 
Beech Aircraft Corp.'s Engineering 
Dept. The division has been organ- 
ized for the purpose of designing 
guided missiles and target aircraft. 

o 

Richard T. Coyne, former vice 
president of the Pressed Steel Car 
Co., has joined National Motor Bear- 
ing Co., Inc. as assistant to the presi: 


dent. 
a 


Dr. Joseph H. Paden has been 
named director of laboratories and 
Dr. Mario Scalera has been appoint: 
ed director of research at Ametft- 
can Cyanamid Co.’s Research Div.’ 
Bound Brook laboratories. 

. 

Walter E. Gregg has been ap- 
pointed vice president and assistant 
general manager and Dr. Walter L- 
Finlay has been named vice presi 
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Uniform or pattern heating 
Write for information 
Maximum job flexibility 


Competitive overall costs 
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AJAX ELECTROTHERMIC CORPORATION® TRENTON 5, NEW JERSEY 








ASSOCIATED COMPANIES: AJAX ELECTRIC FURNACE CORPORATION e AJAX ELECTRIC COMPANY e AJAX ENGINEERING CORPORATION 
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dent and manager of research 
Cru Titanium, Inc. 


om 
Herman L. Weckler h 
elected general manager, 
Corp. 
- 


Dr. Robert P. Parker has beep 
named to the newly created post of 
director of research of the Pear! Rive; 
Laboratories, American Cyanamid 
Co.’s Research Div. 


a 
Fred H. Hehemann, chief ep. 
aS gineer of the Lunkenheimer Co., js 


celebrating his 50th Anniversar 
with the company. 
es 
Ranald M. Garrison has been 
made manager of manufacturing, 
Hanson-Van Wink!e-Munning Co, 
+ 
Dr. Howard R. Spendelow, Jr. 


has been appointed assistant director 


~ ll ‘4 a h--- = —j,™ 
= —f- - —i =F 
HEV-IEDUTY, 
of research in New York of the 


. Metals Research Laboratories, Electro 
S h a k er . | Metallurgical Co. 












a 
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| H ear t h — f {) G. W. Hofstetter has been made ( 
ea = | manager of the Frit and Glaze Dwv., 

> 1 a U R N AC & Q : | Ferro Corp. : 

: = / | Ralph L. Bayless has been ap- 

ny pointed assistant chief engineer, re- 

lL ° search and development, Convair-San 

c* Save Time... Diego. 






' = : r has bee é ‘das 
= Money eee Material! Robert J. Ely has been name 












































3 f This f sistant chief metallurgist, American 
Cr rr eens | Brake Shoe Co. 
‘ to Carburize, Dry 
La, Check these operations: Cyanide oc Stake | | . wa 
gS H s ; Harden these parts. | Otto A. Keep has been appointed 
 e' ardening small lock Spring formerly | manager of control engineering; Te 
= took two days, now only 75 minutes. Rejects were Richard Lamborn has been named e) 
30%, now less than 1%. manager of motor engineering and te 
# §~§=—$ 12,000 saved the first year at a large electric appliance Charles L. Reed, Jr. has been ap- it 
manufacturer; almost three times the original cost of the furnace. pointed manager of engineering ad- h 
pj ©~=CCleaning and pickling eliminated because of “Bright” case ministration at General Electric Co.'s 
hardening at a business machine manufacturer. Locomotive and Car Equipment Dept. y 
Heat treating costs cut in half at a chain manufacturer due ! rs 
to the ease of operation. Edwin H. Engel has joined Fol- 7 
ae Stainless steel springs “Bright” hardened without distortion lansbee Steel Corp. as chief of quality p 
because the parts are individually heated in a protective atmos- ar ° B 
and then are dropped directly into the oil quench. | Albert Greenhaus, production lc 
earn more about this modern production tool and the way it can and development engineer, has joined 
help you. Write for Bulletin HD 850. | Berko Electric Manufacturing Corp. N 
~ te 
S E E IT AT TH E M ETAL S HOW | I. Wendell Hamm has been ap 
| pointed director of manufacturing for 
BOOTH 247 | the Carborundum Co. Mr. Hamm 


| was formerly chief of industrial en- 
| gineering for duPont’s Nylon Div. 
. 
William P. Evans, Raymond A. 
Foos, John P. Frenck, Robert A. 
Gustison, Robert S$. Peterson and 


HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 





















For more information, turn to Reader Service Card, Circle No. 446 
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TRICHLORetayiene 


METAL DEGREASING GRADE 































been 


Iring, 
vy Jr. 
rector 
F the 
lectro 
.. |GET FAST DEGREASING AND SAVE MONEY 
4 with NIALK’ TRICHLOR 
l ap- 
rte. (Nonflammable, stable, completely reusable) 
r-San 
In terms of low cost and quick action, you'll find Nialk TRICHLOR- 
d as ethylene beats anything yet for leaving metal parts clean, warm and 
= dry, ready for surface treatment. 
inted 
ring: Take Nialk TRICHLORethylene’s low boiling range for take the ordinary precautions required in the handling 
umed example. It is 86.6° C—87.8°C, based on standard ASTM of any chlorinated hydrocarbon. 
and tests. That means quick vaporization. Together with 
| 1 its low specific heat (less than 14 that of water), you'll Nialk TRICHLORethylene is stable and completely re- 
ao have a solvent that really cuts fuel costs. usable. And whether you use a carload or a drum, 
Dept. there’s no extra premium for TRICHLORethylene’s 
You'll save money on Nialk TRICHLORethylene’s high top quality. 
Fol- vapor density too, (4.5 times that of air) because a 
ality proper level will be maintained at all times in the de- Try Nialk TRICHLORethylene for your degreasing oper- 
greasing machine. Result: more efficient cleaning with ation. On tough jobs like waxes, oils, tars, gums and 
nine low solvent loss. even metal chips, you'll find it does the job quickly, 
ined thoroughly, safely and economically. We'll be happy 
‘orp. Nicalk TRICHLORethylene is nonflammable at room to send you further information in terms of your own 
temperature. There is no worry about fire when you application. 
ap- 
y for 
mm 
en- 
NIAGARA ALKALI COMPANY 
1 A. 60 East 42nd Street, New York 17, New York 
A. 


NIALK Liquid Chlorine + NIALK Caustic Potash + NIALK Carbonate of Potash + NIALK Paradichlorobenzene + WNIALK Caustic Soda 
NIALK TRICHLORethylene + NIAGATHAL® (Tetrachloro Phthalic Anhydride) 
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Wilson Rockwell” news of | ENGINEER 
} Hardness Testers sancst.wetshe jist us 


of Electro Metallurgical Co. Metal 


Research Laboratories 


Howard B. Huntress ha: beep 
appointed director of research of 
American Brake Shoe Co.'s newly. 
organized Sintermet Div. ; 





Albert W. Cook has been named 
named chief project engineer, Don. 
ald G. Smellie appointed head of 
research and development section 
and Charles F. Luginbill placed 
in charge of all testing activities and 
laboratory operations within the air. 
craft wheel and brake development 
department, Goodyear Aircraft Corp. 

7 

Alfred A. Gassner has been 
named vice president, engineering, 
Lunn Laminates, Inc. 





e 
Carl G. Flygare, grinding devel- 
opment engineer at Norton Co., te- 
tired after 47 years with the com. 
pany. 
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o 
William E. Wade has been 
named technical director, Acme 
Hamilton Manufacturing Corp. 
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John P. Termini has been ap- 
pointed research engineer, the Per- 
mutit Co. Previously, Mr. Termini 
was employed by the United States 
Atomic Energy Commission in the 

e Hardness testing standards of the metal industry have Process Development Branch, Pro- 
been set and maintained by wILson “Rockwell”? Hardness duction Div., New York Operations 
Testers since 1921. In steel mills, non-ferrous mills and — 

metal fabricating plants everywhere, WILSON “‘Rockwell”’ Alfred. B. Baiscock, Jes anes 
standards have been the mark of perfection for a generation. Pa ro eon chief. ag ar 


What is your testing problem? Whether your material Operations Office, AEC, has been 
is hardened steel, sheet metal, small parts, tools, rounds, | named chief project engineer of Bor- 
tubes, soft metals or plastic materials—all are tested | den Co.'s Chemical Div. 
quickly and accurately by one of the many WILSON models. 


WILSON ‘‘Rockwell”’ precision has made them the Albert Wiebe, f ormer chief, = 

: strument Engineering Ofhce, HQ 

standard by which all other hardness testers are compared. Quartermaster Corps Inspection Serv- 
The wILson full line makes it unnecessary to compromise ice Command, U. S$. Army has re- 
with less than the tester most tired from that organization to as- 


BOOTH 1228 suited to your requirement. sume direction of Albert Wiebe and 


. Associates, Engineering Consultants 
National Metal Exposition Let a WILSON expert discuss 8 & 


: SI York City. Alex- 
International Amphitheater your hardness testing problem. with offices in New York City. Alex 


. ; : ander Koslow, assistant chief of that 
a: lie teeth There is no obligation. office has been named Associate. 
* Trade Mark Registered 


CO Wilson Mechanical Instrument Division William M. Huston and O. Ben- 
nett Schultz have retired as consult 


AMERICAN CHAIN & CABLE ing engineer and metallurgical en- 


gineer respectively from the Lima 
Works, Baldwin - Lima - Hamilton 
Corp. 
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Resistance Welding Improves Design, 


Enhances Appearance, and Simplifies Production 


Resistance welding enabled Buckeye Aluminum Co., Wooster, Ohio, to improve 

the design and greatly simplify the fabrication of knobs on pot and pan covers. 

The patented design comprises three parts—a drawn .025 aluminum cup with threaded 
side, an aluminum disc for stronger weld, and the hollow bakelite knob. 

In welding, the disc and inverted cup are placed over the lower spot welding electrode. 
The .104 aluminum cover is inverted over the cup and one stroke of the welder 
completes the assembly. Then the hollow knob is screwed into place completely 
covering cup and flush with the cover. The airspace within the knob protects miladies’ 
fingers from burns. Write for complete details of the welding operation 

at Buckeye in “Resistance Welding at Work,” Vol. 4—No. 2. 


Buckeye’s improved design for cover knobs is another fine example of Sciaky 
basic thinking—welders designed to do more useful work at lowest operating cost with 
maximum reliability. 


Largest Manufacturers of Electric ES AK y 
Resistance Welding Machines in the World = 


Sciaky Bros., 4929 West 67th Street, Chicago 38, Illinois 
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Streamlined Castings Save Weight 
Cut Production Costs 


Replacing complicated expensive 
assemblies with accurate malleable 
castings not only can reduce 
weight but often actually increases 
the strength and durability of the 
product. Malleable’s versatile 
castability permits it to be cast in 
intricate shapes close to final form, 
making possible streamlined design 
to improve product appearance. 
Malleable’s excellent machinability 
means trouble-free and low-cost 


machining in the shop. 


Take advantage of malleable iron’s 
remarkable combination of 
machinability, toughness and 
resistance to shock and corrosion. 
Specify malleable when designing 
new products or looking for ways 
to improve present production. 





Malleable Casting 
Reduces Weight of 
Roller Guide 26% 





22.15 Ib. 16.30 Ibs. 
Fabricated Malleable 
Assembly Casting 


Replacing the fabricated ele- 
vator safety device roller 
guide with a malleable cast- 
ing of equal strength saved 
5.85 lbs. per guide. 


Send for “‘Malleable Iron Facts No. 47"’. Tolerances and specifications 
of malleable castings to help you design for malleable. Ask your 
malleable casting supplier or write to the Malleable Founders’ Society. 


1800 Union Commerce Building 





Cleveland 14, Ohio 


For more information, turn to Reader Service Card, Circle No. 468 
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Fred W. Emhardt has by 
pointed chief engineer, St: 
Wells Corp., Warren Div. 

-_ 

Walter E. Jones, metal] 
development engineer at the " 
son Laboratory, General Electric C; 
has been appointed manager | 
vacuum melted products engineering 
at Carboloy Dept. 

- 

Col. H. F. Sykes, Jr. has assumed 
command of the main research cep. 
ter of the Corps of Engineers, the 
Engineer Research and Development 
Laboratories, Ft. Belvoir, Va. 

E. T. Larsen has been named vice 
president - manager of engineering, 
and Dr. W. C. Rueckel has been ap- 
pointed vice president-manager of de. 
velopment and sales, Henry J. Kaiser 
Co. 


. 

George E. Kempner has been ap- 
pointed general manager, Welding 
Products Div., A. O. Smith Corp. 

e 

Paul H. Miller, research engineer, 

has joined the research and develop. 


ment staff of Wesson Co. 
a 


F. Kenneth Iverson has been ap- 
pointed chief metallurgist, Cannon 
Muskegon Corp. 

7. 

W. D. Morrison has been named 
assistant to the director of the Devel- 
opment Dept., Celanese Corp. ol 
America. 

” 

James B. Austin, Max W. Light- 
ner and Robert W. Holman have 
been appointed assistant vice pres! 
dents, U. S. Steel Corp. Mr. Austin 
will be in charge of fundamental re 
search; Mr. Lightner will head up ap- 
plied research and development, and 
Mr. Holman will be responsible for 
operations research. 

a 

Thomas M. Bohen has been elec- 
ted chairman of the board and chiet! 
officer of Whitehead Metal Products 
Co., Inc. Clayton D. Grover, vice 
president, succeeds Mr. Bohen 3s 
president. 

e 

M. N. Halberg, formerly with the 
Industrial Engineering Section, Gen- 
eral Electric Co., has been named ap 
plication engineer of that company s 
Large Motor and Generator Dept. 


Robert H. Aborn, assistant dire: 
tor of United States Steel’s Fund. 
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PROCESS 


Entirely new 


rotection and beauty | 


for sheet metal! |, 


Marvibond is Naugatuck’s revolutionary new process that 
bonds durable vinyl plastic sheeting to almost any type of 
metal— permanently —with advantages no other coating can 
match. 




















Applied before forming 


By rolling and bonding vinyl sheet to the metal sheet before 
your product is formed, Marvibond process saves valuable pro- 
duction time and costly finishing operations. Marvibonded 
metal can be deep drawn, sheared, crimped, bent, embossed, 
drilled, and punched with standard tools—without damage ¢o 
coating or bond! 


New beauty, too 


Marvibonded metal can be given a practically unlimited range 
of attractive, built-in colors, grains, and textures—beautiful 
and /asting decorative effects with other types of coating. 


Revolutionary Marvibond process... 


@ gives a protective coating many times more effective than conven: 
tional paint and lacquers. 


e ends rust and corrosion—provides the unusual chemical resistance 
of vinyl compounds to acids, alkalies, salt water, alcohol, household 
chemicals, corrosive industrial liquids and atmosphere. 


Marvinol-Metal Laminates... 
e do not support combustion. 


e have far greater abrasion resistance than galvanized steel, varnish, 
phenolic or alkyd finishes. 


e@ will not chip, crack, craze or flake off. 


Any gauge metal or vinyl! 


There are no particular restrictions on either the thickness 
of the vinyl used or the gauge of the metal. You get all the 
strength of metal needed, with the owtstanding corrosion 
resistance of vinyl plastic. 


Little difference what you make—there are money-saving, 
money-making uses for this exceptional new process prac- 
tically everywhere. In machine housings, metal tiles, con- 
tainers of all sorts, building panels, refrigerator liners, air 
conditioning systems — applications by the catalogue-full. 


Better learn more about this new Marvibond process! 
Write on your letterhead to the address below. *Pat. Appl. For 


110 ELM STREET 
NAUGATUCK 
CONNECTICUT 


Chemical 





~ Naugatuck 





BRANCHES: Akron e¢ Boston e Charlotte 
New York ° Philadelphia . 
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Division of United States Rubber Company 


Chicago « Los Angeles ¢ 
IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
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Bausch & Lomb BENCH COMPARATOR 
Save every way! No costly holding fix- 
tures needed for most work. No time-wast- 
ing set-up. Easy operation quickly provides 
vivid screen image, reveals costly produc- 
tion errors. Micrometer stage (optional) 








reads to .OOOL”. 2 








Bausch & Lomb CONTOUR 
MEASURING PROJECTOR 


Quickly, easily shows 
sharp silhouettes or de- 
tailed surface views on 
18” screen... for inspec- 
tion, comparison, or high- 
est precision measure- 
ments. Linear readings to 
0001”; angular, to 1 min- 
ute of arc. 













Bausch & Lomb &) 


TOOLMAKERS’ MICROSCOPE 
Quickly measures or in- 
spects opaque or transpar- 
ent objects of any contour. 
Linear readings to .0001”; & 
angular, to 1 minute of arc. 


SOLD AND DISTRIBUTED EXCLUSIVELY BY 
THE DoALL COMPANY For full informa- 


tion call your local DoALL Sales-Service 
Store, or write: The DoALL Company, 
254 N. Laurel, Des Plaines, Illinois. 


BAUSCH 6 LOMB 


SINCE 1853 
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news of | ENGINEERS 


mental Research Laborator 
named director of the lab 
> 

L. C. Schweitzer has 
pointed assistant general n 
the TOCCO Div., the Oh 
shaft Co. 


Richard A. Humphrey 
named chief—tresearch and 
ment of Mycalex Corp.'s 
plant. 


Virgil C. Rice has been appoint 
director of manufacturing Nore 
Div., Borg-Warner Corp. 


Robert E. W. Harrison has beep 
appointed director of special engineer 
ing projects, Sintercast Corp. Ol 
America. 


COMPANIES 


news of 





The R. C. Mahon Co. has jus 
completed another expansion pro 
gram which adds some 130,000 sq ft 
of factory space and 20,000 sq ft of 
otfice space. 

— 

Mueller Brass Co. has acquired 
the entire capital stock of the Sheet 
Aluminum Corp. 

e 

B. F. Goodrich Co. has announ 
purchase of the Sponge Rubber 
Products Co. Hereafter the Spong 
Rubber Products Co. will be know: 
as B. F. Goodrich Sponge Prod 
Div., B. F. Goodrich Co. 


Otto H. York Co., Inc. and York 
Process Equipment Corp. announ 
the relocation of their offices and 
plants to new, larger quarters at | 
Central Ave., W. Orange, N. J. 


Salem-Brosius, Inc. and Phillips 
Corp., while completely maintaining 
their separate corporate identities, 
have agreed to pool production faci! 
ities. 

a 

Lunn Laminates, Inc. has 4° 
nounced a million-dollar expansion 
program scheduled for completion 
early in 1955. 

7 

General Electric Co. has forme: 
an Atomic Power Equipment Com 
ponent which will market atom 
power equipment for commercial us¢ 
(Continued on page 224) 
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HEAT 
TREATING 
WITH 


Surface Combustion man 
ufacturers heating and 
heat treating equipment 
for both direct firing and 
ontrolled atmosphere. 





hy the 
SURFACE COMBUSTION CORP. 


For a quarter of a Century Spencer Turbos have been preferred equipment 
for the many types of Surface Combustion heat treating equipment. 


Here are some of the reasons: 


Constant pressures maintained regardless of load. 

Simple—sturdy construction. Operates with low maintenance for a life time. 
Wide clearances. Only two bearings to lubricate. 

Unusually quiet. Practically no vibration. 

Standard designs meet all requirements—single and multi-stage —35 to 
20,000 cu. ft.; 4 to 600 Hp.; 8 oz. to 10 Ibs. 


Ask for Technical Bulletin 126 and the Turbo Data Book No. 107. 
SEE SPENCER IN THE A.G.A. SECTION AT THE METAL SHOW 


THE SPENCER TURBINE COMPANY 


Akhwhnd — 
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HARTFORD 6 
CONNECTICUT me 
Manufacturers of Turbo-Compressors and Heavy Duty Vacuum Cleaners 
. For more information, turn to Reader Service Card, Circle No. 353 
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Increased production of Mycalex 


410 Telemetering Commutators now 


Poe ce Ft Fa7 


Drings new savings to the user 


Universally accepted as the finest 
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commutator plate in the field, 


M4 


this precision-built unit injection- 
molded of Mycalex 410 glass- 
bonded mica insulation assures 
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ELECTRONICS 


CORPORATION 


Under exclusive license 
of Mycalex Corporation 
of America 


r temperature 


Executive Offices: 
30 Rockefeller Plaza, 
New York 20, N.Y. 


Address Inquiries to 
General Offices and Plant: 
Dept. 124 

Clifton Boulevard 

Clifton, N. J. 



















SINCE 1919 


Revised price lists are available now. CAL ° 
Write for your copy today. THE INSULATOR 


For more information, turn to Reader Service Card, Circle No. 459 









Knapp Mills, Inc., an 
Schnackenberg & Co., G: 
leading producer of lead 


Lug, 


equipment, have concluded 
year license agreement whet 
German firm employs Knap} 
ented processes for the produ of 
lead clad metals in German, 

7 





Carboloy Dept., General Electric 
Co., recently opened a new labora 
tory for measuring and analyzing 
magnetic materials. 

* 

Vanadium-Alloys Steel Co. has 
completed the first phase of a pro. 
gram designed to modernize its roll. 
ing mill facilities with the installa- 
tion of a new 12-in. merchant bar 
rolling mill. 





Monsanto Chemical Co.’s Inor- 
ganic Chemicals Div. will have a 
new research center at Creve Coeur. 
Mo. completed by the fall of 1955 

e 

Damascus Tube Co. and Swan 
Engineering Co. have consolidated 
to provide greatly expanded services 

o 

Empire Steel Castings, Inc. has 
recently completed an $800,000 ex- 
pansion and modernization program 

° 

Enamelstrip Corp., recently held 
ground breaking ceremonies fot 
ultramodern $300,000 addition to 
plant. 

a 

Salkover Metal Processing of 
Illinois, Inc., has moved to its new 
plant at 2550 Edgington Ave., Frank 
lin Park, Ill. 

* 

Whitehead Metal Products Co. 
is now distributing non-metal pipe 
and fittings made of rigid vinyl plas- 
tic by Alpha Plastics, Inc. 

. 


Westinghouse Electric Corp. 
recently opened its new plant in 
Montevallo, Ala. for the manufacture 
of welding electrodes and brazing 
rods. 

a” 

R & S Tool Co. has completed its 
move to new, enlarged quarters at 
13100 Enterprise Ave., Cleveland 11. 

” 


General Chemical Div.’s Ke 
search Laboratory is now located on 
Columbia Rd, near Park Ave., Morris- 
town, N. J. All future communica 
tions should be addressed to: General 
Chemical Research Laboratory, Gen 
eral Chemical Div. Allied Chemical 
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In our Bethlehem drop forge shop we 
have a big disolay board showing 
hundreds of the designs we have made 
in recent years. 

The eight forgings shown here were 
chosen from the board to illustrate, in 
a small way, some of the sizes and 
types that Bethlehem can handle. We're 
equipped to make closed-die forgings 
ranging in weight from a few ounces to 
more than 200 Ib—and the variety of 
designs is practically unlimited. 

Bethlehem’s drop forge division is a 
completely-integrated operation, em- 


bracing every step from the making ot 
the steel to the cleaning, inspection, 
and shipping of the finished forgings. 
Our facilities include an up-to-the- 
minute die shop, steam and board drop 
hammers to 8000 Ib, mechanical presses 
to 3000 tons, and all necessary heat- 
treating units. 

Why not talk business with us the 
next time you're in the market? We're 
able to make you as fine a drop forging 
as it’s possible to buy, in either carbon 
or alloy steel. Check with us, won't 
you? We think you'll like our service. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


For more information, turn to Reader Service Card, Circle No. 437 
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BRAZED 
JOINTS 


3 REJECTS! 






Reporte BUSH ou wo eee Coit / 


Bush Manufacturing Company, Hartford, Connecticut brazes 24 
alloy rings on copper U bends in a continuous chain belt operation 
through fixed torches. The brazing process is automatic. 


Testing each assembly under 300 pounds of air pressure, Bush 
reports only three rejects in 7,980 joints. 


Bush also produces 8 times as many units the STRONG, LOW 
TEMPERATURE, PHOSON WAY, 
method. 





1, Refrigeration coil U bends shown 
with PHOSON brazing rings in posi- 
tion ready for production brazing. 








3. This is the finished PHOSON brazed 
refrigeration coil. No further machining 
or polishing needed . . . a clean, 
smooth job every time. 






than with the old torch and rod 





2. View of straight line PHOSON braz- 
ing operation showing fixed torches 
and continuous belt action. 


GET DEPENDABLE, LOW 
COST PHOSON IN 
STRAIGHT LENGTHS, COILS 
OR PREFORMED RINGS. 
Ask for NEW 
PHOSON BOOKLET 


NEW 
PHOSON 
PERFORMANCE 
BRAZING TELLS THE 
ALLOYS STORY! 


CONTACT YOUR NEAREST UNITED WELDING SUPPLY DISTRIBUTOR 
Complete distributor list on request 


See New Color, 
Sound Movie 
“WHEN METALS 


ARE BRAZED” 
Write United Wire 
for showing date 
in your city! 





niTeD Wire 


AND SUPPLY CORP, 


Brazing Alloy Division 
PROVIDENCE 7, R. | 


OFFICES IN PRINCIPAL CITIES 


For more information, turn to Reader Service Card, Circle No. 472 
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& Dye ( Orp., P.O Box 1O5 
town, N. J. 


International Telephone and 


Telegraph Corp. has forme nev 
domestic research and manufacturing 
division, the Farnsworth Electronic 
Co. at Fort Wayne, Ind. 

oO 


Plax Corp. has sold to Westlake 
Plastics Co. its entire production 
equipment, applicable patents, etc. 
for extruding rods and_ tubes of 
methacrylate, polyethylene, polysty 
rene, and fluorocarbon (Kel-F) for 
molding heavy gage sheets of poly. 
ethylene and polystyrene and all gages 
of fluorocarbon. The Plax manage. 
ment has sold this part of its opera- 
tions to provide needed space and 
permit concentration on its 7 
growing ‘‘squeeze-bottle’ and ex. 
truded film and oriented sheet hiasi 
nesses. 


s 
Pangborn Corp. celebrate 
50th Anniversary on Sept. 1, 2. with 


an open house, entertainment and 


plant tours. 
© 

Hexcel Products Co. has leased 
an additional 24,000-sq ft building 
at 2398 Fourth St., Berkeley, Calif 

. 

Tolerance Castings Co., 424 S¢\ 
enth St., Rockford, Hl., has beer 
formed to deal in the sales and en- 
gineering of precision, close tolerance 
castings. 

- 

Pittsburgh Plate Glass Co. will 
construct a huge, ultra-modern plate 
glass producing plant at Cumbe rland, 
Md. 

2 

Dow Chemical Co. has announced 
formation of a new associated com- 
pany to manufacture Styron for mold- 
ers in the British isles. The company, 
incorporated as Distrene Ltd., 's 
jointly owned by Dow and the Dis- 
tillers Co. Ltd. of Edinburgh, Scot- 
land. The firm will build a plant a! 
Barry, South Wales. 

7 

Metallizing Engineering ©. 
Inc., has moved its Eastern offices, 
factory and warehouse to 1101 Pros 
pect Ave., Westbury, L. I., N. Y 

. 

Verson Allsteel Press Co. wil! 
build a $1,500,000 addition to 1ts 
plant facilities. The new addition 
will house the Fabricating Div. 

(Continued on page 228) 
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Do You Have a 
Cast Part Problem 
* that Must Be Solved Now? 


A Howard representative, perhaps in your own area, helped to 
solve some of the production problems of these cast parts. Each 
part was produced by a different Howard casting process. 


1. “Lost Wax” Precision Investment Cast 11-lb. helicopter 
cargo hook posed a problem because of size and complex 
shape ...is one of largest parts produced by this process. 





Permanent Mold Cast aluminum aircraft carburetor in- 
take manifold requires fine detail in complex shape... 
must pass 100% x-ray inspection. 


Sand Mold Cast alloy iron sprocket calls for wear resist- 
ant material to give long life even though in constant 
contact with dry sand. 


Whatever your own cast part problem may be, it is nearer 
solution when you see your Howard representative. He helps 
solve your problems with three basic casting processes, gives 
you the widest selection of cast alloys in the industry today — 
beryllium copper, bronze, ductile iron, nickle-iron alloys, all 
types of steels, and virtually any aluminum and magnesium alloy. 





To help you solve a cast part problem of design, material, cost 
or delivery, why not ask to see the Howard representative in 
your area today? There’s no obligation. 


CUT OUT AND MAIL ATTACHED TO YOUR BUSINESS LETTERHEAD 


WE WOULD APPRECIATE DISCUSSING FOUNDRY 
ENGINEERING OF ONE OF OUR PARTS WITH THE 
HOWARD REPRESENTATIVE IN OUR AREA 


General offices: 
1702 North Kostner Avenue « Chicago 39, Illinois 








Plants at: : > 
C! cago « Los Angeles + Milwaukee ee POSITION 


TO BE KNOWN BY THE CUSTOMERS WE KEEP 


For more information, turn to Reader Service Card, Circle No. 418 
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with 


BARRETT 


BRAND 


Anhydrous Ammonia 


FOR METAL TREATING 


- > Here’s Why in a Nutshell: You get 6750 cubic 


feet of mixed hydrogen and nitrogen when a single 
150-pound cylinder of Barrett Brand Anhydrous 
Ammonia is disassociated at normal temperature 
and pressure. One of the most economical sources 
of disassociated hydrogen and nitrogen for metal- 
lurgical uses! 


Economical For These Important Uses! 

— Protective atmosphere for bright annealing, braz- 
ing and powder metallurgy. 

—Nitriding of alloy steels and carbonitriding (Dry 
Cyaniding) for treatment of steel. 

—Case hardening of iron and steel with case depths 
up to 0.025 inches. 

—Sintering of metal powder compacts. 

—Augmenting corrosion—resistance treating for 
aluminum, magnesium, other light metals. 

—As a solvent in making electrolytes for electrolytic 
recovery of salts. 


Fast Delivery. Barrett Brand Anhydrous Ammo- 
nia is stocked coast-to-coast in 150-, 100- and 50-lb. 
cylinders. An adequate supply of cylinders in all 
sizes helps assure fast delivery in the size you want. 
If you use /arge quantities, ask about our tank truck 
delivery service—you'll save money. 


FREE Technical Help. Technicians specially 
trained in the use of Anhydrous Ammonia for 
metal treating will help you. No obligation. Also, 
valuable handbook, “Guide to Use of Barrett Am- 
monia in Cylinders” shows most economical usage; 
contains chemical properties, handling, charts, etc. 


FREE‘Ammonia Leak Detector Safety Kit! 
Pocket-size, this new handy kit quickly detects 


ammonia leaks. May be used over and over. Write 
today! 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Ironton, Ohio @ Orange, Texas ® Omaha, Nebraska 
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The Panelyte Div. of St. Regis 
Paper Co. has announced its entr 
into the vacuum forming 
Richmond, Ind. 

es 

National Vulcanized Fibre Co. 
has announced an administrationa| 
merger of its Fibre Specialty Pheno 
lite Divs. Located in adjacent areas 
the two have combined as the Kennet 
Plant. 

* 

Federal Telephone and Radio 
Co., a division of International 
Telephone and Telegraph Corp., 
has organized an Instrument Div. for 
the manufacture and distribution in 
the United States of precision instru: 
ments for testing and measuring. 

o 

International Nickel Co., Inc. 
has established four new sections in 
its Development and Research Diy. 
These are: Constructional Alloy Steels 
Section ; with H. V. Beasley in charge; 
Electroplating Section, with C. H. 
Sample in charge; Inco Nickel Alloys 
Development Section, with T. E. 
Kihlgren in charge; and Stainless 
Steel and Heat-Resistant Alloys Sec- 
tion, with Dr. V. N. Krivobok in 
charge. 

e 

Lynchburg Foundry Co.’s new 
$1,250,000 addition for the manufac- 
ture of shell molded castings is near- 
ing completion. Limited production 
is already in process and the plant 
will be in full operation by the end 
of October. 

e 

Wisconsin Hydraulics, Inc. is the 
new name of Milwaukee Metal 
Working Co. 

2 

Karp Metal Products Co. has an- 
nounced formal affiliation with the 
West Coast Div. of the H and B 
American Machine Co., Inc. The 
Culver City, Calif. plant of H and 
B American Machine Co. will be used 
in manufacturing sheet metal prod- 
ucts for west coast customers 0! 
Karp Metal Products Co. 

7 

Eltex Chemical Corp. has a0- 
nounced the acquisition of all rights 
to the Jetal Process for blackening 
ferrous metals by oxidation. 

* 

Kaiser Aluminum & Chemical 
Corp. will build a new multi-million 
dollar aluminum sheet and foil roll- 
ing mill on a 2500-acre Ohio River 
frontage near Ravenswood, W. V2. 
(News of Societies on page 230) 
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Non-destructive 
an- e i ‘ 
the inspection with 
B , 
rhe a G-E X-ray unit 
ind ‘ 
al insures a better product 
od- 
of at lower cost 
an- 
rhts 
ing 
ical 
lion General Electric x-ray apparatus can be 
oll- yours... without initial capital investment... 
vi on the G-E Maxiservice® rental plan 
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iy YOU RE A USER OF CASTINGS, there’s no need to buy blindly. With 
the all-seeing eye of x-ray, you can spot internal defects before costly 
machining. Even those deep-seated flaws that would not show up 
during machining can be eliminated as a source of potential failure of 
your product. 

If you sell castings, on the other hand, x-ray inspection can protect 
your reputation — save your customers money and aggravation — give 
you a “plus’’ sales feature. In many foundries, x-ray is also used as a 
development tool — to disclose where savings can be made, designs 
improved, new techniques developed. 

The possibilities for the profitable application of x-ray are as broad 
as industry itself. In addition to castings — weldments, intricate assem- 
blies, the composition of the materials themselves can be checked. 

Your G-E x-ray representative will be glad to analyze your require- 
ments. With General Electric’s line of 25 models, he can recommend 
the unit best suited to your needs. Call him today, or write X-Ray 
Department, General Electric Company, Milwaukee 1, Wis., Rm. \Z.104. 


Progress is Our Most Important Product 


GENERAL @@ ELECTRIC 


For more information, turn to Reader Service Card, Circle No. 345 
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Available Now!! 


Reprints of 


MATERIALS & METHODS 
MANUALS 


Because of the great demand fcr the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 25¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—20¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


BESS ESR ERREEREEREREEEE REESE 

Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of a new service 
just instituted by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
reprints, one each month, for the same reasonable price of $3.00 
per year. Just fill in the coupon below and mail it to: 


mmr mr me ee ee ee ee eee ee 


Reader Service Department 
MATERIALS & METHODS 
430 Park Avenue 
New York 22, New York 


VY Quantity 


... Protective Coatings for Metals 
..++Wood and Wood-Base Materials 
.... Surface Hardening of Steels and Irons 
.... Selecting Metal Cleaning Methods 

.. Engineering Coppers 
...-Annual Review and Forecast 

... High-Strength, Low-Alloy Steels 

.. Sandwich Materials 


VY Quantity 


. Wrought Phosphor Bronzes 
....Salt Baths for Metal Treating 
....Plastics as Alternate Materials 
....Brazing & Soldering Materials 
....Carbon & Graphite Materials & Parts 
.... Titanium and its Alloys 
....Electroplated Coatings on Light Metals 

..Cold Forming Stainless Steel Parts 


_...Tool Steels _...Materials for High Temperature Service 
..«.Carbon and Low Alloy Steel Castings .. How to Reduce Costs Through Materials 
..Carburizing of Steels Selection 


....Welded and Brazed Parts 

....Aluminum Bronze 

....Glass-Reinforced Plastics 

....Malleable Iron Castings 
on Materials 

....Welding the Stainless Steels 
..Rubber Parts 


....Rigid Polyvinyl Chloride Plastics 
..Mechanical Properties & Tests of 
Engineering Materials 
..How Nuclear Radiation Affects Enaineer- 
ing Materials 
Close Tolerance Castings 
Age Hardening of Metals 


OED PERCE ER SELLE CPECELL TE LUT OTE TT eT OP ere eae eee 
EE 6.6 66's 0:6 400 O Aes DREN DOGASD O48 506 694.0.0 00 ROR’ dO wed 0 ere eneeee 
OEE | Wi oo 0. wid. d 0 Sie a 01d 60. 0.0.0 o8is bo A CREO HR COD 08% O006s 00 pwd pled wlees casidedbees 
Gl. dee cnc Pes Cede enebee ownesés COO Cérb beeen bees tes MD ad sterceserever 


[_] Yes, I am a subscriber to MATERIALS & METHODS and would 
like to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the..................4. issue. 
Upon receipt of your invoice, I will pay $3.00 for a year’s supply. 








230 





news of | SOCIETIES 





The Drop Forging Associatioy 
at its 19th Annual Meeting 
as its president, K. E. Walte:, , 
dent, The Alliance Drop Fo: o ( 
Charles W. Stone, vice presidcnt, |; 
terestate Drop Forge Co., was elect, 
vice president. 


The American Society for Test. 
ing Materials at its 58th Annu 
Meeting honored Sam Tou: pres 
dent, Sam Tour & Co., with an 
Award of Merit “for long and fruit 
ful service to the Society extending 
over many technical fields and ad. 
ministrative phases, for work on tes; 
methods, and especially for contribu. 
tions to the metals and corrosion 
fields. 


The Franklin Institute of the 


State of Pennsylvania has announced 


that Edwin T. Lorig, chief develop 
ment engineer, U. S. Steel Corp., wil 
be the recipient of a John Price Weth 
erill Medal at the Institute's annual 
Medal Day ceremonies. 


The Industrial Furnace Manv- 
facturers Association, Inc. has 
changed its name to Industrial Heat- 
ing Equipment Association, Inc. Bot! 
the name and character of the old as 
sociation are changed as the membe: 
ship is broadened to include indu 
tion and dielectric heating equipment 
The new name is also more consistent 
with government terminology and 
classification. 


a 
American Electroplaters’ Society 
has elected Dr. Ralph A. Schaeter, 
vice president and materials develop 
ment director, Clevite-Brush Co., 45 
supreme president. 
_ 


The Society of Plastics En- 
gineers, Inc., Southern California 
section, will sponsor an industrial 
conference coincident with the fist 
American Society of Tool Em 
gineers’ Western Industrial Expos' 
tion and that society’s national com 


vention next March. 


American Electroplaters’ Society 
has reelected Dr. Earl J. Serfass, head 
of the Lehigh University Chemisty 
Dept., as chairman of its Research 
Committee. 


(Meetings & Expositions on page 33) 
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Meetings and Expositions ONE COMPANY 


Coy y OF AUTOMOTIVE ENGIN- 
national transportation 
ting. Boston. Oct. 18-20, 

A CAN SOCIETY FOR QUALITY T us i . 
On . iTROL, New England confer- 
Albany. Oct. 21-23, 1954 


AUTOMOTIVE 


. : Y Ol ENGIN- 
, s mational diesel engine 
f eting. Cleveland. Oct. 26-28, 
ry 1 4 























AMERICAN SOCiETY OF Bopy EN- 
NEERS, annual technical con- 
ntion. Detroit. Oct. 27-29, 
eSt- 54 
. AMERICAN SOC'ETY OF MECHANI 
es! CAL ENGINEERS- AIME, joint 
fuels conference. Pittsburgh. Oct 
“ 28-29, 1954. 
ling AMERICAN INSTITUTE OF MINING 
af AND METALLURGICAL — ENGIN- 
F FERS, Institute of Metals Div., 
ve fall meeting. Chicago. Nov. 1-3, 
ibu- 1954. 
_ AMERICAN SOCIETY FOR METALS, 
national metal congress and ex- 
position. Chicago. Nov. 1-5, 
b 1954. 
tT > 
‘ AMERICAN WELDING SOCIETY, fall 
aed meeting. Chicago. Nov. 1-5 
t l] . 
she SOCIETY FOR NONDESTRUCTIVE 
eth TESTING, annual meeting. Chi 
nual cago. Nov. 1-5, 1954. 
SOCIETY OF AUTOMOTIVE ENGIN 
FERS, national fuels and _ lubri- : 
cants meeting. Tulsa. Nov. 4-5, Produc n th mall 
anu- 1954. * 1S S 
has NATIONAL ELECTRICAL MANUPFA\ Part b 
leat- TURERS ASSOCIATION, annual ry. ee 
Bott meeting. Atlantic City. Nov. 8 e 
ll, 1954. 
Ul as 
ibe GRAY IRON FOUNDER’S SOCIETY 
; annual meeting. Hot Springs, 
_ Nov. 11-12, 1954. 
nent 
MAGNESIUM ASSOCIATION, annual , : ‘ 
sten watt St, Lous, Blev, 5-17, There were two ways to make this small indentor die for a 
and 1954, ratchet-controlled Hytool (used to install coaxial cable con- 
Asuras Gas  AssociaTion. nectors). First, by machining it from bar stock in 14 oper- 
operating section, organization ations ... or, by having the part Microcast, followed by 7 
a meetings. New York. Nov. 15- operations. The Microcast precision casting method was 
ciety g : - 
i. 18, 1954. chosen because it saved an estimated 43% on the cost of 
¥ . N mm ey8 narrate OF Cor- each indentor die. 
ClOp- ROSION ENGINEERS, Western Re- oo” eae 
3 pe aie wae: Sherpa od If the expense of machining intricate parts and com po- 
Angeles. Nov. 18-19, 1954. nents is throwing your production budget out of line, let 
AMERICAN SOCIETY OF MECHANI- us show you how the Microcast p a 
CAL ENGINEERS, annual meeting. | help you. Microcast can not only eliminate 
En- New York. Nov. 28-Dec. 3, | machining operations but it also allows you 
omnia 1954. | to engineer for better design through the 
strial AMERICAN INSTITUTE OF MINING | use of high-heat alloys. 
first AND METALLURGICAL  ENGIN- , aaa 
' EERS, electric furnace steel con- Write for free booklet. Full color talking film of 
n- ference. Pittsburgh. Dec. 1-4, the Microcast process available without charge. 
post: 1954, 





‘on: aaa 
Ct INSTITUTE OF THE AERONAUTICAL 


SCIENCES, INC., Wright Brothers 
Lecture. Washington, D. C. 
Dec. 17, 1954. 

rit SOCIETY OF AUTOMOTIVE ENGIN- 

neat EERS, annual meeting. Detroit. 


nistry Jan. 10-14, 1955. 


The Original Process 
eare h 


Bosie Miatectite Gaaflectnse end fe MICROCAST DIVISION, Austenal Laboratories, Inc. for Mass Producing 
position. Philadelphia. June 12- 224 E. 39th Street, New York 16, N. Y. Precision Investment 
16, 1955. 7001 South Chicago Avenue, Chicago 37, Ill. Castings. 
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Kennametal putty gun tip handling abrasive material under heavy air pressure 
outlasts hardest steel 14 to 1. Write for Performance Report No. 469. 


to designers and inventors 
who need metals harder than steel 


Is the development of your design 
idea hampered by the need for metals 
harder than steel . . . metals to resist 
deformation under high pressures, to 
maintain tolerances under abrasion? 

Ifso,consider Kennametal,* a series 
of hard carbide alloys of tungsten, 
titanium, tantalum and columbium 
with cobalt. Kennametal has a 
Young’s Modulus of Elasticity of 
60 million to 90 million psi. This ex- 
ceptional resistance to deformation 
will enable you to design parts which 
will deflect only 4 as much as those 
made of steel. 

Hard Kennametal alloys often 
withstand abrasion 10 to 100 times 
longer than steel for the same loss of 
tolerance. 


Rigidity and high temperature 
strength are other favorable charac- 
teristics of Kennametal. And, where 
corrosion or oxidation resistance is a 
factor, our titanium carbide, Ken- 
tanium,* may serve your purpose. 

The success of your project or in- 
vention may be made possible by the 
application of Kennametal! to critical 
points. 

For more information, write 
KENNAMETAL, INC., Dept. SA, 
Latrobe, Pennsylvania, for Bulletin 
C-53 or tell us about your problem. 


INDUSTRY AND 


KENNAMETAL 
.. Partners in Progress 


*Registered Trademark 


For more information, turn to Reader Service Card, Circle No. 504 


News Digest 








Metal Markets... 


continued from age 1] 


settled this winter. The shor: rang, 
situation shapes up at closing date 
with Kennecott’s Chilean mine (11. 
000 tons per month) still tied yp 
in a political-labor wrangle; Phelps 
Dodge's refinery at El Paso (20.00 
tons per month) closed up pending 
labor-management accord; Anacon. 
da’s Montana Mines (8500 tons per 
month) and two Arizona mines 
(6500 tons per month combined) on 
strike with no negotiations in eyj. 
dence. Kennecott’s settlement with 
the Mill Mine and Smelter Workers 
at its four domestic mines indicates 
that the copper prices will hold at 
30¢ a pound, but if supplies get 
very short, the price may go up and 
stay up. 


Lead and Zinc 


The Government's decision to 
stockpile lead and zinc rather than 
increase tariffs has resulted in rising, 
firming prices for the metals. The 
GSA policy showed a change when 
the latest contracts for stockpile zinc 
and lead were let on the basis of 
average prices prevailing in October 
rather than on price at the date of 
contract. 

Lead prices jumped half a cent 
ostensibly as a result of London 
prices. St. Joseph Lead Co. led the 
increase and other companies fol 
lowed. The general consensus 0! 
buyers is that lead prices will stay 
firm or increase. 


Steel 


The booming construction indus 
try—8% ahead of its August 1953 
record—has been a mainstay in the 
steel market. Structural steels and 
plate are about the only steel prod 
ucts on which the mills will nol 
absorb the freight charges. Compe- 
tition is so severe in all fields that 
mills began absorbing freight 
charges on electrical steels in Sep- 
tember. Steel producers, slumping 
along at below 65% capacity have 
been “feeling a better tone’ in the 
market for some time, though buyers 
seem to be very slow about whistling 
in their orders. With so many 0 
the big automobile companies ™ ork: 
ing off inventories of last years cats 
and closing down for extended fe 
tooling periods, the pace probably 
will not pick up until late in the 
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pioneers of improved products for company growth 





FR Corp.’s new photo enlarger lens housing barrel and sleeve are molded of Lustrex Hi-Test 88 styrene; 
upper housing of Resinox phenolic plastic. 


'$ designers create first low-cost, 
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The FR Corporation’s new photo enlarger is a 
notable example of how sound, functional design 
in plastics can slash production, finishing and 
assembly costs — savings that made possible an 
inexpensive, quality instrument aimed at a big, 
untapped market. 

The lens housing barrel and sleeve are molded 
of Monsanto’s Lustrex Hi-Test 88 styrene — and 
they’re classics of engineered economy. Complex 
shapes that would be difficult, time-consuming and 
expensive to fabricate by conventional processes 
are quickly formed in a “one-shot” molding oper- 
ation with Lustrex Hi-Test 88 styrene...and at a 
cost far below that of designs in other materials! 
Ready for assembly when it comes from the mold 
— no finishing needed! 





lt uilele-Maalelirieliliel slaele iat: 
on the CBS-TV ‘Morning Show 











The FR enlarger’s upper housing, made of 
Monsanto’s Resinox phenolic plastic, contains a 
high intensity, low-wattage lamp which produces 
plenty of heat...sure death to most materials. 
But not to Resinox! It’s ruggedly resistant to heat, 
resists chipping and rusting. FR’s designers also 
know that Resinox molds with flawless quality, 
eliminating costly finishing. 

Modern designers and engineers plus Monsanto 
plastics are ideal teammates for greater products 
and bigger profits for your company! Write for 
full information on Monsanto plastics to: 
MONSANTO CHEMICAL COMPANY, 

Plastics Division, Room 2210, 
Springfield 2, Mass. 
Resinox: Reg. U. S. Pat. Off. 





MONSANTO 


SERVING INDUSTRY... WHICH SERVES MANKIND | 


For more information, turn to Reader Service Card, Circle No. 481 
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BIGELOW FIBER GLASS PRODUCTS 
offer VERSATILITY with a 


COMPLETE LINE 


of materials for the 


REINFORCED PLASTICS INDUSTRY 


Bigelow MECHANICAL GLASS MATS Save Money 


© 


because 








— 


Their FORMABILITY eliminates costly preforming or excessive tailoring 
in matched metal dies. 


~ 


2. Their DRAPABILITY permits ease of fabrication in bag molding, 


3. Their UNIFORMITY gives superior quality and reduces rejects in all types 
of molding. 


ROVCLOTH* 
WOVEN ROVING in various constructions and weights to 144” wide. 








Also CUSTOM WOVEN GLASS FABRICS to 144” Wide. 





BIGELOW 





BIGELOW FIBER GLASS PRODUCTS 
Division of Bigelow-Sanford Carpet Company, Inc. 
140 Madison Ave., New York 16, N. Y. 


Midwest Office: 243 W. Congress St., Detroit 26, Michigan 
*A Bigelow Trade Mark 


Fiber Glass 
| taeleltia ss 








HIGH TEMPERATURE PORCELAIN 
SPECIALTIES 


We are equipped to design and manufacture special 
porcelain products to do specific jobs. A few of the 
various shapes and sizes are shown above. On any of 
your porcelain requirements, a call to McDanel will save 
time and money. 





Write today for our new catalog. 


McDANEL REFRACTORY PORCELAIN CO. 


BEAVER FALLS, PENNA. 


GRINDING BALLS .. . MULL LINING BRICK... 
MILL HEAD ASSEMBLIES . . . TANK & DRYER LININGS 


For more information, turn to Reader Service Card, Circle No. 362 
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fourth quarter when the lin 
get rolling for the spring ma 


Aluminum 


Aluminum production continues , 
a record pace without too much p, 
sistance to the latest price 
which put the light metal 
per pound. 

Biggest long range news in the jn 
dustry was the government's cance 
lation of the so called “third round 
of expansion. Strangely, the Alum 
num Association's reaction to the de 
velopment was “no comment.” The 
cancellation move had been expected 
by the industry, particularly since 
the great expansion of Canada’s pri- 
mary aluminum capacity provides ; 
sure secondary source in the event 
of national emergency. 

The “third round” of expansio: 
was to have been the culmination of 
the government’s fast tax write of 
program for increasing the primary 
aluminum production facilities in th 
U. S. In 1950, domestic capacity 
was about a billion and a half pounds 
per year of primary aluminum. The 
first and second rounds of expansion 
virtually doubled domestic capacit) 
The “third round” proposed in 1952, 
would have added another 800,000 
000 lb of aluminum capacity. Th 
Office of Defense Mobilization, a 
nounced its decision to cancel tl 
third round after a study of lates 
supply and military requirement 
figures. The conclusion at whic! 
they arrived was that military, d 
fense supporting, and civilian 
quirements could be fulfilled at pres 
ent capacity. The ODM also claimed 
that supplies were adequate for al 
out mobilization, and that additional 
primary facilities could be construc- 
ted and be in operation before stock- 
piled material was exhausted. Can- 
adian expansion of primary capacity 
which is considerably above th 
amount expected in 1952, played 4 
key role in the decision to withdraw 
the expansion program. 


rease 


Mercury 


Quicksilver prices have acted lik 
the mercury in a thermometer on 4 
hot day in St. Louis. Soon after the 
government pegged minimum prices 
at $225, ostensibly to encourage 
domestic producers to open marginal 
mines, the price of the heavy meta! 
skyrocketed. A flock of unconfirme® 
rumors to the effect that the AF 
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Visit us at the National Metals 
Show, Chicago, Booth #1254 


For more information, turn to Reader Service Card, Circle No. 444 


Here’s How 


NOW... 


Let ARWOOD help YOU 


INVESTMENT CASTINGS 


by ARWOOD’S new | 
Homocarb Furnace 




















Arwood can investment cast intricate or simple shapes at 
great savings with the assurance of uniform quality — 
we can guarantee castings with .001” maximum decarburization. 


Arwood has pioneered again — recognizing the need for 
investment castings free of surface decarburization, Arwood 
is the first foundry to install carbon restoration equipment. 








Carbon and low alloy steel investment castings 
(1020, 3120, 4130, 4140 and 6150) can now meet 
all of the most exact metallurgical specifications — 
including freedom from surface decarburization. 





solve your production problem — improve your design — 
save you money — assure you top quality. Drop us a line to 
have one of our field engineers call on you and discuss 
how you can best utilize Arwood investment castings. 


Ask For Our Booklet 
‘Alloy Selection and Design for Precision Casting” 


ARiTOOD fim 


PRECISION CASTING Corp. 
74 WASHINGTON STREET B’KLYN 1, N. Y. 
Plants : Brooklyn, N.Y. - Groton, Conn. - Tilton, NH. - Los Angeles, Cal. 
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For more informati-n, turn to Reader Service Card, Circle No. 342 


oTAINIESo —_ 


All types and sizes of screw 


(slotted, Phillips, socket, he 


head), bolts, nuts, washers, ' 


rivets, keys and pins 











oFove: 9000 items in stock means immediate de- 
livery from one source 


@ New Garden City plant now operating at top 
speed and quality 


@ Unsurpassed facilities for quantity fabrication of 
specials 


© A staff of seasoned engineers always available 


for consultation 


@ Pioneers in the manufacture of stainless steel 


fasteners 
WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P25 


MANUFACTURERS SINCE 1929 


SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY 


NEW YORK 


THE TREND toward high gold content 


(69% 


gold, 6% platinum, 25% silver, 


for example) rapidly leads to mounting 
costs for contact parts. These costs can 
be greatly reduced by using an Im- 
proved laminated metal. A_ precious 
metal alloy is solidly and permanently 
bonded to an inexpensive, non-ferrous 
base metal with the finished product 
just as effective as its more costly 
counterpart. 


GOLD BASE 
ALLOY METAL 


This material can be had in wire or 
tubing form as well as in the bar form 


illustrated. Quotations rendered upon 
receipt of your specifications. 





The Home of IMPROVED Service 
Rhode Island's largest manufacturer 


of Laminated Metals 





The IMPROVED SEAMLESS 5 WIRE COMPANY 


775 Eddy Street, Providesee:. 5, Rhode Island 
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needs large quantities of met 
‘atomic’ use undoubtedly res 
increased speculation in th 
served to accelerate the pri 
At press time, a 76-lb flask 
cury brought $303, comp 
$188 one year ago. 
was far down, with little rcury 
offered or bought. Consuming many 
facturers were buying as little a; pos 
sible to barely meet production needs 
and inventories were falling { 
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Need Problems ? 
Here are 200! 


Tired of the same old grind? 
Looking for new worlds to conquer? 
The National Inventor's Council. 
U. S. Department of Commerce, may 
be able to help dissipate that ennu 
Hot off the press and available free 
for the asking is the 1954 list 
Technical Problems Affecting Ma 
tional Defense, a selection of 
posers the armed forces would lik¢ 
to solve. 

The concept of the list dates back 
to 1940, when the Secretary of Com 
merce, with the concurrence of the 
President, created the Inventors 
Council in the belief that “there is 
inherent in the American peopl 
vast reservoir of inventive talent 
coupled with knowledge and exper 
ence.’ The Council, in cooperatios 
with the armed forces, prepares an 
annual list of problems and general 
areas which are most in need of tech 
nological advancement. By 
seminating these problems as widel 
as possible throughout the techni 
and lay public, the council rightly 
believes that chances for their solu- 
tion are improved. In the fourteen 
years of its existence, the council 
has received fromthe public more 
than 300,000 proposals, some ol 
which have resulted in outstanding 
savings of manpower and material 
and considerable improvement 0 
weapon performance. 

This year’s list includes about 150 
problems still active from previous 
lists, with short precis of any prog 
ress in the field, and 70 new prob 
lems. The list is not issued in 20 
attempt to find firms or organizations 
interested in obtaining development 
contracts, nor to find products alread} 
on the market, since it is asst med 
that established products and res arch 
organizations have been brought 
the attention of the proper govern 
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Simply squeeze 
nay like pliers, 
J and presto... 














never saw aluminum welded so quick and 
2asy! Photo shows .004 aluminum foil shielding just 
s it came out of the UTICA® Lapwelder. 





You get a real weld, not just a bond. Microphoto 
shows lapweld in .004 aluminum foil. Note Kold- 
welded orea in center shows actual inter-molecu- 
lar flow of metal... both foil sheets become a 
single homogeneous unit (Photo made by Alcoa 
Process Dev. Labs., Welding Section, Project K-15). 














‘| ALUMINUM “‘neilster™ IS KOLDWELDED! © 














in 

130 
sous BUTTWELDS TOO 
fog: UTICA® Koldwelding 
rob- tool KB-14 for . butt- 
an welding (above) 
‘ons makes perfect welds 
- without heat; electri- 
nem city or flux in just sec- 
ead) onds. Operates with 
med many non-ferrous 
arch metals. 
t (0 
ern: 
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The Utica® Koldwelding tool KL-10 for lapwelding weighs less 
than 3 Ibs. It’s easily portable from job to job. Yet it does equal or 
better work than conventional welding equipment which costs more 
and is non-portable. 

Koldwelding employs no heat or electricity or flux of any kind. No 
special skill is required and no flash occurs. Welding is by pressure 
alone. Yet Koldwelds are as strong or stronger than welds made by 
any other method. 

One set of UTICA precision dies will Koldweld all gauges of foil 
from an over all thickness of .002 to .026, and other interchange- 
able dies will Koldweld sheets to a maximum thickness of .040— 
total weld .080. _ ee 











To get more facts and data on this new fype of weld- 
ing send today for Utica Koldwelding brochure. 





UTICA KOLDWELD 


UTICA DROP FORGE & TOOL CORP., UTICA 4, N. Y. 
**UTICA" when used in connection with hand tools is a Trade Mork Reg. U. S. Pat. Off. 
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Centrifugal castings are superior cast- 
ings. The metal is sounder, finer- 
grained, more uniform. It is free of gas 
pockets, blow holes and other defects 
often difficult to keep out of static cast- 
ings. Tensile strength is close to that of rolled or hot-forged alloy 








pe 


steel. Dimensions are accurate, usually requiring less machining 
and finishing and thus speeding production. 


If you require extra qualities in your high alloy pipe, investigate 
DURASPUN Centrifugally Cast Pipe. We can produce it in OD 
ranging from 212” to 24” and in lengths up to 15° according 
to diameter. Our experience in the field of centrifugal high alloy 
castings dates back to 1931. Our experience in the field of static 
high alloy casting goes back to 1922. We can give you good service. 


? Rm, , 
THE UUNALUY company 





For more information, turn to Reader Service Card, Circle No. 474 
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ment agency through stand 
curement channels. 


Innovations Needed 


Many of the problems 


the new list are concerned v 


terials development, and others dea! 
with the kind of innovation jp 
design fully capable of solution jn , 
small machine shop or even by an 
imaginative doodler. Many are omni. 
present problems, “A Dirt Immune 
Hydraulic Valve’, ‘A Jam-Proof 


Dustproof, Quick-Disconnect, Multi. 
Contact Plug’’ and a ‘“‘Radio-Proof 
Blasting Cap’, being typical. 

Some problems appear to be a 
little out of the question, such as 
‘An Improved Metal—Therte is need 
for an easily worked alloy which will 
resist temperatures up to 5000 F,”, 
but presumably the Inventor’s Coun- 
cil believes it is worthwhile to shoot 
for the sky. Other problems in the 
materials field seem to be more solv- 
able, such as smokeless and flashless 
rocket propellants; corrosion resistant 
ball, roller and needle bearings, 
lower friction materials for bush- 
ings; and a substitute material for 
jute in sandbags. 


Many of the military problems 
seem to be concerned with low tem- 
perature performance of materials at 
high altitude or in arctic operations 
A substitute for Wolverine fur for 
ruffing is needed, as this fur and 
center skunk stripe are the only ones 
which resist frost formation. Im- 
proved casting resins or methods to 
protect electronic components are 
needed with relatively low viscosity 
at low (—70 F) temperatures and 
resistance to cracking over wide tem- 
perature variations. A method or 
material for preventing the deposit 
of ice between sprocket and track on 
track laying vehicles is needed. Pack- 
ings and lubrication for oxygen com- 
pressors with a wider temperature 
range than present materials (32 to 
212 F) is a listed problem. Storage 
batteries for arctic use, a substitute 
for neoprene that will not embrittle 
—70 F, and a down and feather 
substitute for sleepings bags are 
still listed as problems, though the 
nickel-cadmium cell, Kel F  elas- 
tomers, and specially treated chicken 
feathers would appear to be possible 
solutions. 


Materials Problems 


In addition to the super-superalloy 
problem for high temperatures, the 


Ve 
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The crankshaft in the modern V-8 engine requires the ultimate in 
forging technique. Today's high compression engines, with continually 


increasing horsepower, further emphasize the importance of forging quality. 


Wyman-Gordon technical know-how assures quality essential for 
maximum physical properties, uniform machinability and balance control 


... crankshaft forging specialists since the introduction of the internal 
combustion engine. 


VAAVUANN exer @) 53 BY@)\ 


Established 1883 
FORGINGS OF ALUMINUM* MAGNESIUM *STEEL*® TITANIUM 
WORGESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT; MIGHIGAN 


 GESGGGSGGGGGOOOGO GOO OOOO 


For more information, turn to Reader Service Card, Circle No. 424 


OC OBER, 1954 


Ss S 


a OR RE OTE 





ME isan lee 


~~ 
~ 
a 


- Np 
2S 


Pia pug elas 
VOOM 
Sas 


ISSSSS§ 


aS 


@ 
BW) 


SSS SSSiSie 


- 
=< 


me Sh Sh mt St) 














en SS eS Ss 


, 
$ 
¢ 
« 
« 


waa ee Try 
spur 


q 


ie 4 a Ss 


t 


= 
>> 


more information, turn to Reader Service Card, Circle No. 305 


An EF installation consisting of a 1500 and a 3000 cfh 
cooled 
atmosphere unit, each with desulphurizing towers and 
refrigerators for bright annealing steel and copper, 
and clean annealing brass. 


exothermic horizontal 


water 


SU \eyesane 


type special 


special 
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are not available. 


SPECIAL ATMOSPHERE EQUIPMENT 


For any Heat Treating Process...any Capacity 


ae 
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An EF kerosene exothermic gas generator. These are 
also built in several sizes and types for producing 
atmospheres for use in 
copper and steel products in areas where fuel gases 


bright annealing 


Long Experience = High Efficiency + Low Maintenance 


THE ELECTRIC 


ALUMINUM 
BABBITT 
BERYLLIUM 
ALLOYS 
CADMIUM 
COBALT 
CHROMIUM 


@ As pioneers in the develop- 
ment and use of equipment for 
producing low cost special at- 
mospheres, we are in position 
to furnish a wide range of reli- 
able, thoroughly tested special 
atmosphere units, including en- 
dothermic and exothermic gas 
generators, ammonia dissocia- 
tors, refrigerators, dryers, de- 
sulphurizers, gas scrubbing 
units and other special atmos- 
phere equipment— equipment 
with a reputation for high effi- 
ciency,—and low maintenance 

and operating costs. 
Submit your furnace or special 


atmosphere problems to ex- 
perienced engineers —/T PAYS 


WILSON ST. ot PENNA. R.R oiethins 


GAS FIRED, OIL FIRED AND ELECTRIC FURNACES FOR ANY PROCESS, PRODUCT OR PRODUCTION 


ANODES 
BISMUTH 


FURNACE CO. 
- Cheo 





COPPER 


FLUXES 


> 


FERRO ALLOYS 


LOW MELTING ALLOYS 


NICKEL POWDERED 


SILICON SOLDERS 


WHITE CASTING Ma 


Rx for Metal Troubles— 
“BETTER BUY BELMONT” 


“Putting METTLE into METALS since 1896” 


Belmont— 


SMELTING & REFINING WORKS, INC. 


HARDENERS 


MANGANESE 


MAGNESIUM 


METALS 
TIN 


SEMI RARE METALS 


TUNGSTEN 


305 BELMONT AVENUE, BROOKLYN 7, N. Y. 


ARSENIC 


| SPY BDENUM 
MERCURY 


SELENIUM 
TYPE METALS 





all metals « all alloys all forms 


Dickens 2-4900 


For more information, turn to Reader Service Card, Circle No. 466 
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Inventor's Council list of pr 


| lems js 
generally concerned with al 


SC any 
materials more resistant to hich tem. 
Specifically: ligh alloys 
serviceable to 1000 F: sand co 


perature 
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materials retaining — streng 


; and 
characteristics up to 600 F, a1 


rOsion 
material with 4 
minimum elongation of 10%, mp. 
chineable at room temperature, with 
a hot Brinell of 200 at 1500 F: 
means for improving the hot hard 
qualities of electrodeposited chro. 
mium: and so on. 


resistant metalli 


ae 


Other materials problems include: 
high strength magnesium or alumi- 
num alloys for casting (75,000 psi) ; 
a substitute for radium having a 
minimum of gamma radiation for 
illuminating scales, etc., on fire con- 
trol equipment; metal-to-metal ad. 
hesives with a shear strength of 2500 
psi at 500 F which can be applied 
without excessive control of process- 
ing variables; a material for arresting 
hooks for aircraft; a resurfacer to 
eliminate haze scratches in acrylic 
plastic surfaces; a semiconductor ma- 
terial, the color of which would 
depend upon its conductivity type; 
a supersonic radome with minimum 
iberration which is relatively immune 
to dust, rain and ice erosion; long- 
solid-propellant material 
which can be throttled; a consumable 
rocket motor; a case material for 
lead acid batteries with or without 
liner which is lighter than those 11 
use. 


burning, 


Testing methods which need sol 
include a non-destructive test 
for adhesive bonded metal to meta 
joints; a carbon monoxide detector 
for aircraft personnel use; devices 
for testing and recording data at 
temperatures from 200 to 1000 F: 
detection method for defects or gen- 
eral inadequacies in sandwich core 
materials; tests for materials subject 
to erosion by high temperature gases; 
tests for adhesion of organic coat- 
ings to metals and wood; better tests 
for weld toughness; and others. 

So, if you are hiding that destruc: 
tive ray, tougher elastomer for tank 
tracks, or explosion proof high pres 
sure oxygen tank in your cellar of 
in the back of your mind, type out 
your ideas and send them to the In- 
ventor’s Council, U. S. Department of 
Commerce. They will protect your 
interest and see that proper develop: 
ment proceeds. 


(More News on page 244) 
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AT CAUSES MOST REFRACTORY FAILURES? Usually one 
| area is at fault. A spot that had to take more abuse than 
rest of the furnace .. . and couldn't. Couldn't because it was 
e of the same refractories as the rest of the furnace. Couldn't 
ise it was not protected by materials specifically designed to 
‘corrosion ... or flame impingement .. . or erosion . . . Or 
me heat... or whatever combined conditions caused the 


} 


ized failure 

hat’s where CARBORUNDUM's super refractories fit in. These 
ucts are “custom designed” to do what's above-and-beyond 
t retractories. They are the “armor plate” agents, designed 


| 
J ‘ 


ke emergency furnace breakdowns a rarity. 


ARE ALSO ENTIRELY DIFFERENT. Some of their prop- 
Shave no inherent connection with ordinary refractories. 
xampic, the diamond-like hardness of silicon carbide, which 
pits ior wear resistance. Or the corrosion resistance of 
ric f e mullite. Or the chemical stability of aluminum 


) very different, one from another. Some conduct 
idly. Others insulate. Some are made of bonded 
of bubbles or hollow spheres bonded together. 
e cast, like metals, into an impervious, ivory-like 
all are inherently strong, resistant to extreme heat, 


Other 
ture, | 





) Why accept frequent furnace repairs and production losses as “routine”? Today, there’s one... 


Sure way to avoid shutdowns 








La 
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and highly durable. And each, in its place, can pretty much 


eliminate emergency shutdowns, and extend on-line time. 
WE'D LIKE TO WORK WITH YOU toward this end. Our engi- 
neers know what materials to apply—and where. For theirs is 
the experience of the world’s largest supplier of super refrac- 
tories. As a starter, send the coupon. 


CARBORUNDUM 


Registered Trademark 


Dept. R-104, Refractories Division 
The Carborundum Co., Perth Amboy, N. J. 


[] As a starter, send literature only. 


[] I'd like first-hand information. Please phone for appointment. 


Name Position 
Company 


Address 
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HOW THE WROUGHT BRASS, Novs pices 
INDUSTRY CONSERVES METAL ————— 














No industry melting commensurate tonnage* of Introduce Silicone 
vital metal can quite match the brass mills for conser- EF » Finiel 
' | Fabric Finish 
vation and low melting losses. The savings of metal | | 
| total millions of pounds; clearly the method they use_ | Uphomery Senet ec 
| : . with silicone resins were introduced 
is worth noting: to the public by Dow Chemical Corp, 
Virtually all the brass mills in North America use - the nae ns Furnishing 
“Settee , , , ; Show in New York. Twelve furnj. 
the Ajax Wyatt induction melting furnace, for it has ture manufacturers cooperated in the 
the lowest metal losses in the field—less than 1 %— introduction of the fabric treatment 
with superior temperature control and unapproached PY ot gu oe and draperies 
. ° ° reated with silicone 
economy of operation on high production schedules The treatment of upholstery fab. 
such as we have today. rics is the latest in a long series of 
° , ; . silicone developments. The applica. 
The accepted melting tool in brass rolling mills tion of silicones to fabtice: imesh 
throughout the world. water repellancy, spot and stain te. 
oe sistance, abrasion resistance and an 
* Upwards of 5 billion pounds annually. improved hand. The treatment is not 
AJAX ELECTRIC FURNACE CORP. attend by See ee 
1108 Frankford Avenue ° Philadelphia 25, Pa. a solvents. Upne ping f sapnnclicoay 








silicones is resistant to oily spots and 
stains. Such spots are removed with 


| -aving a solvent 
"AJAX tnpuction MELTING FURNACE = ‘ca 


WYATT 





Induetion Furnaces 
COMPANIES: Ajax Electric Company, Ine. The Ajax-Hultgren Electrie Salt Bath 


Ajax Engineering Corporation, "Ajax: Tama-Wyatt Aluminum Melting | Prices Hiked 


Induction Furnaces 


ASSOCIATE Ajax Eleetrethermie Corporation, Ajax-Northrap High Frequency | Ferro-Alloy 












Revisions in prices for some silicon 
alloys and special alloy products, be : 
cause of higher production costs V 


For a Money-Back Guarantee were announced by Electro Met: 

bd | gical e a Di iS! of Unio 
OF LONGER SERVICE specity Carbide ms Pr se The a 
pany stated that costs have been in 


BEARINGS r BUSHINGS | creasing as a result of higher wage 


rates and higher prices for certain 


WEARING PARTS raw materials, neither of which had 


been reflected in selling prices 
Employees of Electromet were rt 
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cently granted imcreases in wage 
| rates which conform closely to those pe 
Gyevantecd superior service or refund granted in other basic industries, 
of purchase price upon return—the : 
customer's opinion is final. the company reported. In some in- etc 
Standard and special formulas devel- stances, as many as three increases ¢ ga 
oped for specific or unusual conditions. 
Assure the best combination of physical wages have beer made overs perio sta 
properties, strength in tension and of time during which there was no ’ 
compression, hardness, and ability to . . srices ral 
sustain both static and dynamic load- compensating increase in ¢ 
ing. Minor increases in the cost of some aot 
segiee moving parts from injury, scor- raw materials going into the silicon 
ng, and seizing due to temporary 
interruption or failure of lubrication. P alloys have become effective. For 
will ae pocwies oe y “= most ae comes —e — rough — or aes special alloys, such as ferrocolum- 
t t t ° t t 7 i 
on sely controlled tolerances. Can be machined at surface speeds up to 875 lineal feet per bium and ferrotantalum- columbium, 
| een 2 veer, sce seg yd a or — as scheduled and specified. some essential raw materials have 
tt ’ i . y 
attern making, designing and machining when require actually doubled in cost, the company 
Write for free literature and service data sheets. Send blueprints, conditions of operation and : d 
other data for recommendations and quotations. You are invited to discuss your bearing problem stated, ; 
with our metallurgists, engineers, and laboratory technicians. The new rices became effective 
October 1 for contract users and 
THE AMERICAN CRUCIBLE PRODUCTS COMPANY earlier in September on a spot basis 
se in 
Bearing Specialists Since 1919 The announcement of thes 1/.é 
creases follows a reduction of 1/6 
1325 Oberlin Avenue ° Lorain, Ohio, U. S. A. a pound on standard ferromanganes¢, 
SEE! AAA ARSON EAR NR RB iia aaa! and 4/10¢ a pound on ferromangx ag BE 





For more information, turn to Reader Service Card, Circle No. 452 
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TOOL STEEL SHEETS STAINLESS STEEL BAR STOCK CARBON STEEL WIRE 











“1You can safely descale most metals 
in 20 minutes or less 


BP WITH THE DU PONT SODIUM HYDRIDE PROCESS 
[etal . 


niot 


com In 10 to 20 minutes, sheets, bars, TECHNICAL SERVICE AVAILABLE 

nin | \. wire, rods, forgings and fabricated If you are descaling metals which are unaffected by 
wage * articles are completely descaled fused caustic at 700°F., it will be to your advantage to 
rain ,| with the Du Pont Sodium Hydride talk to us about the Du Pont Sodium Hydride Process. 


had Descaling Process. Even heavily 
scaled forgings ( 14" scale thickness) 
take less than an hour. And in only 


Du Pont pioneered this modern descaling method and 
can bring a depth of technical experience to bear on 


e re ° 
your descaling problems. 





























wage ; ‘ , ak 
Dinos 15 seconds you can get cold reduced- There’s no cost for this service which includes labora- | 
tries. annealed strip clean and bright! tory investigation of problems, plus expert aid in con- ) 
e in- With hydride descaling, there’s maVer Sey danger of struction, installation and operation of the process. Just 
es in etching or pitting . . . never a costly reject due to loss of call ovr nearest district office or send in coupon below. 
riod gauge. Base metal is always protected, since bath action 
5 no stops the instant scale is reduced. And retreatments are DISTRICT AND SALES OFFICES: Baltimore + Boston + Charlotte + Chica. 
rices rarely needed with most metals. One pass through the go ¢ Cincinnati + Cleveland + Detroit + Kansas City* + Los Angeles - 
- 2, . : ; New York « Philadelphia + San Francisco *Borada & Page, inc. 
some sodium hydride bath will do the job completely. ° 
licon 
For FOR MORE INFORMATION ‘ 
ylum- eee eee eee — “see 
ium, p q f S dj E. I. du Pont de Nemours & Co. (Inc.), MM-14 | 
have r0 ucer 0 0 ium Electrochemicals Dept., Wilmington 98, Del. | 
\pany O Please send me your free booklet on Sodium Hydride De- | 
Pioneer of Hydride Descaling | | <=" | 
scaling. 
ective loneer 0 y rl C ESC g | © Please have one of your technical men call. I am interested I 
and | in descaling 
basis 7 Name | 
e in- | 
1 a¢ | Firm 7 
snese, oe 7 Address 
ange BEYER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY | City State 7 





For more information, turn to Reader Service Card, Circle No. 315 
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HOEGANAES 
Sponge Iron Powder 


for 
Powder Metallurgy Fabrication 


& Other Metallurgical Purposes 





For better green strength, 
For increased tensile strength, 


For uniformity, 


Use ANCOR 80 


Call in your powder metallurgy 


fabricator for design consultation. 





EKSTRAND & THOLAND, INC. 


441 LEXINGTON AVENUE 
NEW YORK 17, N. Y. 


MEMBER 










METAL POWDER 
ASSOCIATION | 


Sellers of Hoeganaes Sponge Iron Powder 











For more information, turn to Reader Service Card, Circle No. 500 
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nese briquets, both of which 

effective on September 1. 
Typical new prices, 

amount of change, are as fi 


ALLOYING Price per 
MATERIAL lb Si = Chan, 
50% Ferrosilicon. ...12.0¢ 1.2¢ 
90% Ferrosilicon. ...17.25 0.25 
Ferrochrome Silicon. .12.0 1.2 
Low Carbon Ferro- 

manganese 

Low Phosphorus 

ae 42.0¢ 2.0¢ 


Per Running Pound 
Manganese Metal 
(not electrolytic) ...45.0¢ 8.8¢ 


Per Pound 
Contained Chromium 
Chromium Metal 
0.50% Carbon 
Se. wis kom $1.16 $0.04 


” 
Per Pound 3 
Contained Columbiam 
Ferrocolumbium ..$12.00 $2.50 
Per Pound 
Contained Columbium 
plus Tantalum 
Ferrotantalum- 
Columbium ....... $6.25 $1.50 
Per Running Pound 
Standard 
Ferromanganese .. 9.5¢ 


UOC 5 \ 


All these changes are across-the . 
board, the company stated. There He 1 
are no changes in sizing, packing, 
quantity, or spot differentials. The 
only exception is in the 2-in, by 
Down size of standard ferromanga- 
nese, for which the differential over 
lump drops by 2/10¢ a pound, while 
the differential between 2 in. by 
Down and VY, in. by Down increases 
by 2/10¢ a pound. 

Because of the decrease in standard 
ferromanganese prices, a charge for 
shipment in box-type pallets will 
apply, effective Oct. 1, to cover the 
cost of this palletizing. This charge 
will be $4 a net ton for pallets hold- 
ing 3000 pounds, and $6 a net ton 
for pallets holding 2000 pounds. 


at at tet Gate & 


High-Top Iron Process 
Licensed to U.S. Steel 


The high top pressure process for 
increasing pig iron production from 
blast furnaces got a recent boost 
from U. S. Steel Corp., which signed 
a license agreement with Arthur D. 
Little, Inc., the research organization 











MATERIALS & METHODS 
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“AIRPRENE 


synthetic elastic compositions 






MATERIAL ENGINEERING SERVICE 


SHEET STOCKS + COATED FABRICS + INDUSTRIAL ADHESIVES. 


RES. U.S. PAT. OFT 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


How Du Pont FAIRPRENE is “tailor-made” of any rubber 
coated on any fabric, to fit your needs 


U PONT ‘‘Fairprene’’* synthetic elastic compositions are made by impreg- 
nating, spreading or calendering elastomers on one or both sides of a 
woven fabric. The particular elastic coating and the particular fabric depend 
on the job the ‘‘Fairprene’”’ product must do. The elastic might be (alone or in 
combination) neoprene, Buna-N, Buna-S, Butyl, Thiokol or a silicone. The 
fabric could be cotton, ORLON, nylon, rayon, glass, felt, asbestos, or some 


FAIRPRENE DIAPHRAGM 





FAIRPRENE diaphragm 
for fuel nozzle 
says “when” 


When a driver tells a service-station at- 
tendant to “fill ’er up,’’ the patented 
Safety-Fill’’ nozzle shown above auto- 
matically shuts off the fuel flow when 
the tank is full. This sensitive device 
made by the Buckeye Iron and Brass 
Works, Dayton, Ohio—works through 
the employment of a diaphragm made 
of a Du Pont ‘“Fairprene’’ synthetic 
elastic composition. 





Here’s how it works: When the tank 
is full, airescaping from the tank through 
a small valve into the nozzle is cut off. 
lhe resulting vacuum in a chamber 
causes the “Fairprene’’ diaphragm to 
jump back. This instantly stops the 
flow of fuel, just as the flow stops when 
the handle is released by the operator 
manually, 


"hrough the action of this highly 
Pressure-sensitive ‘‘Fairprene’’ dia - 
phragm, fuel overflow is avoided. The 
result is elimination of waste, and pro- 
tection for the finish of customers’ cars. 


Technical help for you 


Du Pont engineers are eager to help 
you evaluate “‘Fairprene”’ for designing 
I products, or for improving your 
Present products or manufacturing 
mc hods. They’ll gladly work with you 
in -ngineering special grades of ‘“‘Fair- 
prone” to meet your specific needs. For 
Pr apt assistance, fill out and mail the 
on today! 


1954 





other fabric. 

The specific properties of a 
‘“‘Fairprene’’ composition will de- 
pend on the combination used, 
which in turn depends on the end 
use in view. Du Pont engineers 
can “tailor”? these properties to 
fit the job. But, in general, ‘‘Fair- 
prene”’ synthetic elastic composi- 
tions are resistant to petroleum 
oils, greases, gasoline and alcohol 

. . to natural aging in air and 
oxygen . . . to extremes of heat 
and cold .. . to flex fatigue .. . to 
deteriorating action of fresh and 
salt water. 

In order to be sure you get the 
specific ‘‘Fairprene’’ product 
that’s best for your application, 
it’s important to determine the 
service conditions that have to be 
faced. Du Pont engineers will be 
glad to work with you on this. 
Then they can recommend the 
grade of ‘“Fairprene’’ your job 
needs—or develop and test a new 
‘“‘Fairprene” product for you, if 
necessary. 

Among the many applications 
in which ‘“‘Fairprene’’ composi- 
tions have already proved suc- 
cessful are sensitive diaphragms, 
all types of gaskets, apron and 
protective cloth materials, water- 
tight seam sealants and grease 
seals and oil-line coverings. 



















DU PONT 
FAIRPRENE 
DIAPHRAGM 











In the Bendix ‘“Treddle-vac’’®hydrau- 
lic vacuum-power brake, a ““Fairprene”’ 
diaphragm controls piston action by 
counteracting atmospheric pressure. 












PA.W. 


Aluminum 
\ Tape 


\ 


Steel~ “Rivet 














“Fairprene’”” P.A.W. Tape seals out 
moisture at joints . . . inhibits corro- 
sion . . . prevents electrolytic action 
between dissimilar metals. 


*Fairprene”’ is Du Pont’s registered trade-mark for 
line of products made from synthetic elastomers avail- 
able in form of coated fabrics, sheet stocks without 
abric insert and adhesives. 




















enanananenanabesananananenenananenenenenancnanenenanes 4 
SEND COUPON E. I. du Pont de Nemours & Co. (Inc.) | 
TODAY FOR ; Fabrics Division, Fairfield, Conn. | 
INFORMATIVE Please send me your free booklet on “FAIRPRENE” 
BOOKLET ON 7 Name Title | 
“FAIRPRENE” | inn | 
‘engineered to do | ee | 
, 9 ity State 

Fae POG Uc el avddce deditananceectaretindelesatesnanas andnadieneman | 

For more information, turn to Reader Service Card, Circle No. 410 
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How to speed production | 


with MAGNIFIERS 


te 





OX 


y 4 New! Illuminated 
1Ox Pocket Magnifier 





WRITE for new handbcok 





end catalog = ‘‘Industrial 
and Use Them.’’ Bausch & 
Magnifiers—How to Choose 
Lomb Optical Company, 
50334 Bausch St., Roches- 
ter 2, N. Y. 





W Bauscn 6 toms Yaggnglen 





Cut waste, get faster, surer inspection by 
fitting the magnifier to the job. This new 
Bausch & Lomb Illuminated Coddington 
floods entire viewing field with bright 
light through the lens, permitting quick, 
accurate on-the-spot inspection, without 
need for outside lighting. Image quality 
is excellent! Carry this new magnifier 
with you always—anywhere.... . $7.50 
Another product by Bausch & Lomb— 
recognized world leader in all things 
optical 





THE THERMAL 
SYNDICATE LTD. 


LYNBROOK, N. Y. 


14 BIXLEY HEATH 











FOR 

MORE EXACTING 
LABORATORY 
REQUIREMENTS 


VITREOSIL® (Vitreous 
Silica) laboratory ware 
surpasses in effectiveness 
both porcelain and glass 
and in many cases is also 
an adequate, economical 
replacement for platinum. 


Superior to other cera- 
mics because of its excep- 
tional chemical purity and 
unusual resistance to heat 
shock, VITREOSIL today is 
an important, universally 
accepted material for 
numerous analytical ap- 
plications. 





Bulletin No. 18 with 
specifications and 
prices, sent upon 
request. 

















For more information, turn to Reader Service Card, Circle No. 408 
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introduc 
pioneering the process. 


responsible for 


Che top pressure operatio: 
omplished by throttling th 
from the blast furnace, whic] 
down the reducing gas and 
up pressure in the furnace. The pro 
ess reduces coke consumption and 
cuts flue dust losses more 
third. Production increases re; ) 
by the nine licensed high-top fur. 
maces now operating in this country 
are as high as 15% 

High top blast furnace operation 
resulted from cooperative experi- 
ments carried out by the War Metal. 
lurgy Committee and Republic Steel 
Corp. during World War II. In 1953 
one of the Republic pressurized fur. 
naces set an all time company record 
of pig iron production. Its record of 
over a half a million tons of iron 
ranks it among the top producing 
furnaces in the country, and it is 
believed to be an all time record for 
an Amercan Furnace using domesti 
adding scrap iron ot 
steel to the charge. 


ore without 


In addition to the nine licensed 
furnaces operating in the United 
States, English and European steel 
gy, omen also use the process, and 
it is known that Russia has converted 
many of its furnaces to the new pro 
ess without bothering with licensing 
agreements from the U. S. researcl 
firm. 


Britain Buys Plans 
For Titanium Plant 


Two British firms have bought 
proprietary furnace designs and oper- 
ating know-how for melting titanium 
and titanium alloy ingots from the 
Titanium Metals Corp. of America. 
William Jessop é& Sons, Ltd., and 
another British metals producer plan 
to set up facilities based on the 
TMCA designs to melt sponge pro- 
duced by England’s sole titanium 
sponge producer, Imperial Chemical 
Industries’ 1500-ton plant. Several 
British firms are installing titanium 
processing equipment to melt ICI 
sponge and titanium imported from 
the U. S. and Japan. 

The Titanium Metals Co. of 
America has developed the propric- 
tary furnace designs over the past 
four years. TMCA’s furnaces use 4 
vacuum double melting technique 
rather than slight positive press' 
with inert atmosphere. The process 





MATERIALS & METHODS 








ep NEED 


TOBER, 





AT MUCH LOWER COST 


For 95% of your quenching jobs, you don’t have to use expensive compounded 
oils. Sun’s low-cost quenching oils will give the same uniform results, assure fast 
and thorough quenching, help increase production and lower maintenance. The 
booklet ‘Sun Quenching Oils’’ tells the complete story. For your copy, call your 
nearest Sun office or write SuN Ort Company, Philadelphia 3, Pa., Dept. ML-10. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 


For more information, turn to Reader Service Card, Circle No. 423 
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AGILENE 


(POLYETHYLENE) 


gor ULTIMATE 
CORROSION RESISTANCE 


BY THE AGILE HOT GAS 
WELDING, FLAME SPRAYING, 
and FLOC-COATING METHODS 


X-RAY TESTED FOR 
QUALITY CONTROL 


Agile’s strict quality control for every 
fabricated and semi-finished component 
assures you of material which is homo- 
geneous, non-degraded, and free from 
voids, 


AGILENE SHEET 


Largest sheets available! They range in 
size from 1%” to 1” in thickness and the 
over all size is 48” x 72”. Agilene sheets 
are molded from virgin Polyethylene 
resin, natural or black pigmented, and 
are free from air inclusions. 


AGILENE ROD 


Largest sizes available! Standard diame- 
ter ranges from 4” to 3” and standard 
lengths from 12 to 60 inches. Molded 
from virgin Polyethylene resin, natural 
or black pigmented. 


AGILENE BLOCK 


Largest sizes available! Standard dimen- 
sions range from 12” x12” x1” to1l2”x 
12” x 4” molded from virgin Polyethy- 
lene resin, natural or black pigmented. 
Larger sizes also available. 


MOLDINGS 


Largest sizes available! Up to 1,000 
pounds 


SEND FOR COMPLETE LITERATURE 


LE he > 
AGILENE 


‘We? Sz 
ptmerican réqile 
eerie 


Ip 
x 168 


For more information, Circle No. 470 
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| is now turning out 
| titanium. 


| supplied 
| manufacturers for many years and is | 
| now 
| field. 





| ware & Supply Co., 





| existing applications, 
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Ltd has 
British 


William Jessop and Sons. 


aircraft steels to 


expanding into the titanium 
The second British firm, not 
identified by TMCA, in addition to 
purchasing the furnace plan, is re- 
ported to have also purchased rights 
to the technique for remelting ti- 
tanium scrap developed in this coun- 


try by TMCA. 


Wear Resistance 


Clinic Scheduled 


A textile clinic, 


try representatives in Greenville, 


| South Carolina on November 15. 


\ Hard- 
Greenville, and 
Carboloy Department of General 


Jointly sponsored by Poe 


Electric Company, Detroit, the clinic | 


was developed in recognition of the 
increasing importance of cemented 
carbide wear parts in the industry to 
meet specific cost-cutting problems 
with how-to-do-it information. 

The clinic will include a descrip- 
tion of cemented carbides and their 
and discussion 
of potential use for stepping up tex- 
tile production. 
and dinner will be followed by in- 
plant work on problems facing car- 


| bide users. 


Describes Stronger 


Hi-temp Polyester 


A new plastic developed for air- 


| craft, which is claimed to withstand 
| high temperatures better than alumi- 


num and magnesium, was described 
at the 126th national meeting of the 
American Chemical Society. 


8 Days at 500 F 


The new material held up under 
exposure to temperature of 500 F for 
eight days, according to Dr. William 
Cummings, a chemist of the United 
States Rubber Co.’s Naugatuck Chem- 
ical Div. 

Wide applications were foreseen by 
Dr. Cummings for this new plastic 
in airplanes, ducts for hot gases, and 
high temperature molds and dies. 

(Continued on page 152) 


i1000-lb ingots of | 


| for exchanging | 
| technical information on wear-resist- 
| ant parts for textile machinery, will 
| be held for approximately 200 indus- 


The formal meeting | 





AGILID 


(NON-PLASTICIZED. 
POLYVINYL CHLORIDE) 


gor ULTIMATE 
CORROSION RESISTANCE 


BY THE AGILE HOT GAS 
WELDING TECHNIQUE 


For Hot Gas Thermo-Plastic 
Welding (electrically operated 110 


volt gun) complete with 15 feet each 
inert gas or air hose, rubber covered 
flexible electric cord. Ask for Bulletin 
“Hot Gas Welding.” 


AGILIDE SHEET 


Largest sizes available! Thicknesses 
range from '%” to 1” and the overall 
size is 48” x 72” and 108”. These sheets 
may be cut to size. 


AGILIDE ROD 


Largest sizes available! Diameters from 
ly” to 1”. Standard lengths are 10’ 0”. 
May be cut to any length desired. 


AGILIDE BLOCK 


Largest sizes available! Dimensions from 
12” x12”x1” to 12” x12” x 4”. 


SEND FOR COMPLETE 
LITERATURE 
TODAY!!! 


SEE OUR EXHIBIT 





ACKNOWLEDGED PIONEERS 


IN THE WELDING OF 
STRUCTURAL PLASTICS 
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For more information, Circle No. 471 
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ERE’S a combination that can 
handle the rea/ly tough jobs— 
Hycar American rubber and phe- 
nolic resins. The oil well pump rod 
cups pictured above are molded 
from a Hycar-phenolic blend. They 
maintain high pump efficiency long 
after other cups would fail—extend 
the continuous operation of the 
pumps by as much as three months. 
Result—users gain higher well pro- 
duction and lower labor costs. 
(his outstanding performance is 
made possible by combining Hycar 


GEON polyvinyl materials 


Another new development using 


Goodrich Chemical :~ #2-:-: 


HYCAR American rubber e¢ 


The pump rod cups are made by The Dragon Manufacturing 
Company, Marietta, Ohio. B. F. Goodrich Chemical Company 
supplies only the Hycar rubber. 


IT'S HYCAR-PHENOLICS FOR TOUGHER, LONGER LASTING PARTS 


with a phenolic resin. The result is 
a compound with better shock, 
abrasion and fatigue resistance 
than ordinary rigid materials. Fur- 
thermore, Hycar-phenolics resist 
the deteriorating effects of oil and 
many chemicals and, because of 
their excellent processing charac- 
teristics, frequently solve the prob- 
lem of molding intricate parts. 
Hycar, either alone or in combi- 
nation with other materials, may 
help you develop products that will 
stand up under severe conditions. 


GOOD-RITE chemicals and plasticizers 


For technical information, please 
write Dept. HR-5, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitch- 
ener, Ontario. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Hycar 


Amati Rubber 


HARMON colors 


For more information, turn to Reader Service Card, Circle No. 338 
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154 ideas 


on ways 
fo use... 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 


anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 

The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. Fill in the cou- 
pon below, attach it to your 
letterhead and send it off today. 


Moly-sultide 


A LITTLE DOES A LOT 


The lubricant 


for extreme conditions 


Climax Molybdenum Company — 


500 Fifth Avenue 


New York City 36-N-Y 
Please send me your Free Booklet 


MM-10 


Fer more information, Circle No. 371 
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Three Resins Used 


The plastic is a laminate made with 
glass cloth and three different resins. 
Tests of the material's resistance to 
bending showed that the new plastic 
is 50% stronger than the next best 
plastic of this type, a laminate con- 
taining two of the same resins, he 
observed. A resin mixture of maleic 
alkyd and TAC (triallyl cyanurate) 
produced a plastic that withstood a 
bending force of 19,000 psi after it 
had been heated at 500 F for eight 
days, he continued, while the new 
laminate made from a mixture of 
these two resins plus DET (a diallyl 
bicycloheptene dicarboxylate), _ re- 
sisted a force of 30,200 psi under the 
same conditions. 

When only DET was added to the 
alkyd resin, the strength after heat 
treatment was 10,200 psi, Dr. Cum- 
mings added. This value was below 
that obtained with TAC, yet the 
use of both DET and TAC gave a 
stronger plastic than did the use of 
either one alone with the alkyd. More- 
over, the new material will cost less 
than the TAC plastic, he predicted. 


Less Crazing 


The addition of DET to a resin 
mixture of TAC and alkyd resulted 
in a plastic less likely to show surface 
effects. Crazing was least evident 
when a resin mixture of one part of 
TAC and one part of DET were 
added to two parts of alkyd, accord- 
ing to Dr. Cummings. A smaller pro- 
portion of DET permitted more craz- 
ing with a corresponding loss of 
strength, and greater amounts of DET 
introduced the low-strength character- 
istics of the DET alone. 


Best Yet 

Other laminates using various res- 
ins known to reduce the crazing effect 
in TAC-alkyd plastics were tested, 
but none was found to have the heat- 
resistant properties of the DET mix- 
ture, he said. 

Marvin Botwick, also of the Nau- 
gatuck Div., was co-author of the re- 
port, which was presented before the 
Society's Div. of Industrial and Engi- 
neering Chemistry. 


Watch For 
The Basic Materials Conference 
and Exhibition. Philadelphia. 
June 12-16, 1955. 
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Instruments for Prerision 
Temperature 
Measurements 








PYRO 


Radiation Pyrometer 


Tells spot temperatures instantly in 
heat-treating furnaces, kilns forging 
and fire boxes. No thermocouples, lead 
wires or accessories needed! Tempera- 
ture indicated on direct-reading dial at 
a press of the button. Any operator can 
use it. Two double-ranges from 1000° F. 
to 3400° F. Write for FREE Catalog 
No. 100. 


PYRO 


Optical 
Pyrometer 
Determines temperatures 


of minute spots, fast- 
moving objects and 


smallest streams—at a 
glance! No correction 
charts or accessories 
needed. Easy to use— 


weights only 3 lbs. Spe- 
cial types available to 
show true spout and 
pouring temps. of molten 
ferrous metal measured 
in open. Five stock 
rangees. From 1400° FP. 
to 7700° F. Write for 
FREE Catalog No. 85. 





The Improved 


PYRO 


Surface Pyrometer 
The ideal instrument for 
all plant and laboratory 
surface and _ sub-surface 
temperature measurements. 
Available with large selec- 
tion of thermocouples and 
extension arms for all jobs. 
Designed for ruggedness 
and accuracy ... it fea- 
tures automatic cold end 
compensation, large 4%” 
direct reading dial and 
shock, moisture and dust- 
proofed shielded steel 
housing. 5 stock ranges 
0-300°F. to 0-1200°F. Ask 
for catalog No. 168. 


PYRO 


immersion 


Pyrometer 


The Pyro Immersion Pyrom- 
eter is shock proof, moisture 
proof, dust proof, immune to 
magnetic influences. Shielded 
steel housing. Instantly in- 
terchangeable thermocouples 
without adjustment or re- 
callibration. Large 4” scale. 
Equipped with exclusive Lock 
Swivel. Ranges 0-1500 to 
0-2500 F. Get FREE Cata- 
logue No. 155. 























The 
PYROMETER 
INSTRUMENT COMPANY 


New Piant & Laboratory 
BERGENFIELD 27, NEW JERSEY 























For more information, Circle No. 35! 
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Machine-Cutting Clears the Way 
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One steel company is saving up to $13,000 a year by using 
oxygen shape-cutting machines for making ingot and pan 
links from steel plate. 

Previously these parts were forged at an annual cost of 
approximately $30,000. The speed and accuracy of oxygen 
shape-cutting cut costs to $17,000 a year—a savings of more 
than two dollars on each of the 5,000 parts made. 

Machine-cutting setups are speeding fabrication and cutting 
costs throughout industry. Whatever your part-producing 
needs are—cutting hundreds of parts at one time, or one-of- 
a-kind turnout—there are LINDE oxygen shape-cutting ma- 
chines to help you save hours and dollars in production time. 

LINDE service engineers will be glad to help you determine 
the shape-cutting setup to best serve your job needs. Call 
your local LinDE representative for more information. Start 


saving now—call him today. 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street UCC) New York 17, N. Y. 


Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY 
Division of Union Carbide Canada Limited, Toronto 


1954 





arc,’’ “Unionmelt,"’ and “Linde’’ are registered trade~marks of Union Carbide and Carbon Corporation. 


For more information, turn to Reader Service Card, Circle No. 449 






This lightweight portable cutting machine weighs only 
38-lbs., and can cut metals up to 10-in. thick. It can cut 
straight lines, circles, and plate edge preparations in from 
4-in. to 32-in, per minute, 


Trade-Mark 
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EFFICIENT, 
LOW-COST 
SPROCKET-DRIVE 
employs 
BEAD CHAIN 


PREVENTS 
SLIPPAGE 


Because of its unique characteristics, 
Bead Chain is frequently employed by 
alert designers to make a simple, low- 
cost and highly efficient sprocket drive. 
Ideal for many products, it has been 
proved on business machines, television 
tuners, venetian blinds, etc. Slippage is 
absolutely prevented as each bead fits 
into an individual pocket. 

Just check the qualities you want in a« 
drive chain against the qualities offered 
by Bead Chain: It wil] not kink, bind, 
jam or shrink. It is completely flexible, 
strong, light, rustproof and long-wear- 
ing. Because every bead acts as a uni- 


versal joint, changes in direction of 


pull are easily made. 
SOLVES MANY DESIGN PROBLEMS 


BEAD CHAIN —the chain you think of 


first as an electric light pull is truly “the 
Kinkless Chain of a Thousand Uses” — 
serving many industries and solving a 
wide variety of design problems. It may 
pay you well to check your product for 
opportunities to reduce costs and add 
salés appeal with this unique chain. 


Bead Chain is available in many metals 


and finishes, and in five sizes, from: 


SOoosesoeceeseoevsosscose 


3/32” 18-Ib. test to 





3/8” 185-Ib. test 


The BEAD CHAIN’ Mfg. Co. 


15 Mountain Grove St., Bridgeport 5, Conn. 


Manvfacturers of: BEAD CHAIN — the kinkless chain 
of a thousand uses, for fishing tackle, novelty, plumbing, 


electrical, jewelry and industrial products; MULTI-SWAGE 


-— the most economical method of producing small tubular 


metal parts for electronic and mechanical applications, 


For more information, Circle No. 484 
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continued from page 13 


space will be filled by 444 firms ex 
hibiting equipment, products, and 
services relevant to the metals in- 
dustry. 

There will be a diversity of in- 
terests in the display and operation 
equipment at the hundreds of ex- 
hibitor booths—ranging from new 
developments in spot welding to the 
latest techniques of testing and 
finishing. The exhibit area will be 
open from Nov. 1 through 5 


Technical Sessions 


The regular technical programs of 
all Societies with the exception of 
the Special Libraries Association, 
which meets on Thursday and Friday, 
Nov. - and 5, will begin on Monday, 
Nov. i. See page 15 for consolidated 
sean of all societies. 


ASM Activities 


On Saturday and Sunday, Oct. 30 
ind 31, the ASM will hold its an- 
nual seminar, which will treat the 
subject Imperfections and Impurities. 
Prominent metallurgists will discuss 
recent advances in knowledge of the 
basic mechanisms affecting the per- 
formance of metals. 

The American Society for Metals 
will hold its annual m« tallographi 
exhibit during the entire week of thc 
Metal Show. Micrographs and mac- 
rographs displayed will qualify ex- 
hibitors in a contest which offers sub- 
stantial recognition as well as cash 
award for the best entry. Classifica- 
tions for the exhibit are divided into 
11 categories: tool steels and tool 
materials; stainless and heat resisting 
steels; other steels and irons: alumi- 
num, magnesium, beryllium, titani- 
um and their alloys; copper, zinc, 
lead, nickel and their alloys; metals 
and alloys not otherwise classified; 
series showing transitions or changes 
during processing; surface phenom- 
ena; results by unconventional 
techniques (other than electron 
micrographs) ; and slags, inclusions, 
refractories, cermets. 

The annual meeting of the ASM 
will take place Wednesday morning 
morning Nov. 3 in the grand ball- 
room of the Palmer House and will 
include the ASM Annual Campbell 
Memorial Lecture, which will be de- 
livered this year by Kent R. Van 
Horn of the Aluminum paar of 
America. The Annual Banquet of 
the ASM will conclude the official ac- 





Where to use 


Luster-on 


Chromate Type 
Conversion Coatings 


Luster-on products meet such Govern. 
ment Specifications as: 





OS — 1374 
72 — 53 

AN — P — 32a 
QQ — P— 416 
QQ — Z — 325 


Luster-on K, 15, 25, 25AB for 


Bright, clear, decorative finishes 
or iridescent and color coatings to 
meet the toughest corrosion re- 
sistance requirements On zinc plate 
and zinc-base die castings. 


Luster-on CD Special for 


Brilliant finish and outstanding 
corrosion protection on cadmium, 


Luster-on Khaki Drab and 
Olive Drab for 


Maximum protection with least 
possible metal removal on zinc 
plate and zinc-base die castings. 


Protective Dip #60 


Golden protective finish for mag: 
nesium. 


Luster-on Cobra 


Produces bright lustrous surface 
on copper and brass. Offers ex- 
cellent corrosion and tarnishing 
protection. Eliminates buffing op- 
erations. No toxic fumes in this 
process. 


Luster-On finishes, used by many 
of the country’s largest metal 
finishers, have established them- 
selves over ten years as a dependa- 
ble, low-cost treatment for thou- 
sands of metal items. Data sheets 
and technical service are available 
without cost or obligation. 


Send Sample Parts for Free Processing 
to your Specifications 


Let? 





For more information, Circle No. 366 
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Here’s where heat and corrosion prove metal...and metallurgists 





Or 


For castings subject 
to High Fluctuating 
Temperatures... 


Waukesha No. 321 
Titanium Stabilized 


Stainless Steel 


Supercharger inlet ports in giant rail- 
road diesels demand castings of unusual 
characteristics. They must be high in cor- 
rosion resistance, and must maintain this 
resistance under abnormally high tem- 
perature fluctuations. In addition, close 
tolerances demand easy machinability. 


This is the kind of problem that naturally 
comes to Waukesha Metallurgists for lab- 
oratory solution. Waukesha No. 321 
Stainless Steel with titanium, with care- 
fully controlled modifications, offered a 

solution. Its effective use in 





castings requires a high de- 
gree of knowledge and skill 
both in formulation and in 








production, but Waukesha has succeeded 
in casting it for such critical uses as trays 
and conveyor parts for heat treating fur- 
naces and other high temperature needs. 
Its adaption to G-E Supercharger inlet 
ports is another example of Waukesha’s 
experience in serving industry with the 
more difficult alloys. 


Have You a Castings Problem? 


Take this opportunity to prove Waukesha's 
advanced metallurgical service — to your 
profit! Send us a pattern for sample casting. 
Or write for booklets containing current data 
on Waukesha Stainless Steel and ‘Waukesha 
Meto!’’. 


WAUKESHA FOUNDRY CO. 


5403 LINCOLN AVE., WAUKESHA, WISCONSIN 


For Metallurgical Aid in Every Corrosion Resistant Alloy 


For more information, turn to Reader Service Card, Circle No. 475 
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Dobeckmun creates... 


new flexible materials for industry 



































; Dobeckmun Comp 


Laminations 


Colorfilm® + Plasticolor® 
Doplex Brilliant® » Dobar® 


From colorful graphic arts 
papers to space-saving electrical 
insulating materials, 
Dobeckmun’s laminating 
facilities create unique products 
by the skillful bonding together, 
with special adhesives, films, 
foils and papers. 


Coatings and Extrusions 
Custom Coatings 


Polyethylene and vinyl! applied 
to cloth or papers are creating 
greaseproof, heatsealing, 
functional use materials for an 
endless variety of industries. 


Narrow Gauge Slitting 
Lexel® 

Skillfully controlled knives 
ground to a microscopic fineness 
enable Dobeckmun to slit the 
most delicate materials to widths 
as narrow as 1/100 of an inch. 


Barrier Materials 
Glass-Tak® + Excello-Seal® 
Metalam™® + Benbar® 
Metalam, laminated 
combinations of aluminum foil 
and other materials; Benbar, 
greaseproof papers, are 
Dobeckmun’s industrial 
packaging materials 
manufactured to rigid 
government specifications. 


Lurex 
Lurex® + Notarn® 


The Metallic Yarns that never 
tarnish used in an effective 
marriage with other fibers, 
provide a lasting glitter for high 
fashion and home furnishing 
fabrics the world over. 


any, Cleveland 1, Ohio* Berkeley 2, Cal. ¢ Bennington, Vt. 


Subsidiary: The Floyd A. Holes Company « Bedford and Madison, Ohio 


For more information, turn to Reader Service Card, Circle No. 508 
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tivities of the society on 
night. . 

The ASM will also condy 
cial session of the Comn 
Metallurgical education, at 
prominent educators will d 
projected laboratory manual! fo 
teaching process metallurgy. The 
Meeting will be held on Monday 4 
9:30 a.m. and will permit a lience 
discussion. 

Technical sessions at the Palme, 
House Monday through Friday yj] 
cover constitutional diagrams, me. 
chanical metallurgy, processing, hard. 
enability, ferrous physical metallurgy, 
stainless steels, heat treatment, and 
high temperature properties of 
metals. 


rsday 


nich 


ISS a 


American Welding Society 


The National Fall Meeting of the 
American Welding Society will fea. 
ture reports on the latest advances in 
welding and its uses. Fifty-seven 
papers will cover all phases of weld- 
ing activity at the nineteen sessions 
in the Sherman Hotel. 

Fifteen hundred AWS members 
are expected to attend. They will 
hear papers by top authorities on the 
welding of titanium, zirconium and 
molybdenum, the use of welding in 
the production of aircraft and 
rockets, welding high temperature 
materials, inert-gas-shielded arc weld 
ing, resistance welding, and fused 
metallized coatings. 

Other papers will cover the rela 
tively new ‘“‘contact’’ type of ele 
trodes, latest methods of hard surfac 
ing, mew developments in arc anc 
oxygen cutting of metals, and recent 
advances in copper and silver braz 
ing. 
There will also be sessions on 
welding pressure vessels and piping, 
weldability, structural —_ welding, 
flame descaling, and welding in de 
sign and production. 

A highlight of the technical ses- 
sions will be the Adams Lecture on 
Monday morning, to be presented by 
William L. Warner of Watertown 
Arsenal. His subject will be The 
Toughness of Weldability. At this 
honors session a number of other 
prize awards will be presented to 
individuals for outstanding contribu: 
tions to the advance of welding. 0s 
Monday evening, the annual Pres'- 
dent’s Reception and National Di0- 
ner will be held 


(Continued on page 258) 
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Mullins Koldflo can mass produce steel parts like these with close 


tolerances... smooth surfaces...at lower cost 


Bee one-piece parts are cold- 
extruded to precision dimen- 
sions, with no machining, grind- 
ing, or honing required. Thus, in 
volume quantities, the Mullins 
Koldflo* process can produce at 
far lower cost than other methods. 


Mullins Koldflo permits you to 
design intricate cylindrical parts the 
Way you want them. Design features 
such as shoulders, recesses, studs, 
etc. can usually be provided easily. 


*> 


irade Mark 


DISTRICT SALES ENGINEERING OFFICES 


Detroit 
18268 James Couzens Highway 
Phone — Diamond 1-1490 


New York 
500 Fifth Avenue 
¢— Pennsylvania 6-2773 
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For more information, turn to Reader Service Card, Circle No. 439 


Let us quote on your parts... 
simply give us design details and 
specifications, and your quantity 
requirements. 





SPECIFICATIONS OF TYPICAL KOLDFLO EXTRUSION 
Tractor power steering cylinder, length 16% in. 
Diameter 2.813 in., held to —.000 + .002 in. 
Surface finish 60 microinches or better. 


NOME 


DIivIiSItIon 


Write or call the nearest Mullins 
office for engineering information. 
For copy of new booklet 
‘How would you tool-up 
to make an egg?”, write 
Koldflo Division, Mullins 
Manufacturing Corporation, 


Salem, Ohio. 





MULLINS MANUFACTURING 
CORPORATION 


Caloiu , Ohio 


Chicago 
332 South Michigan Avenue 
Phone — Harrison 7-3725 





Phone — Edgewood 7-8771 











OVA OES 


oS” BRAC tees ce we 


$3 BILAN LI SAARI 


> 


et el a oT ay) 
Ft 


vir. 


For more information, turn to Reader Service Card, Circle No. 495 





Producers of 


Metal Powders 


Copper Powder 


(ELECTROLYTIC GRADE) 





Atomized Copper Base 
Alloy Powders 


Low Melting Point 
Alloy Powders 


Solder Powder 


Silver Powder 


Tin Powder 


THE AMERICAN METAL CO., LTD. 


61 BROADWAY, NEW YORK 6, N. Y. 




















e SCOTT MODEL L-4 HOT-COLD TESTER 


for Tensile Tests from minus 70° to plus 300° F. 


Scott Model L-8 incorporates a self-contained con- 
ditioning unit with electric heaters, a circulating fan, 
Brown temperature recorder, control panel for 
manual operation, refrigeration coils suitable for 
dry ice cooling which when coupled with the elec- 
tric heaters and automatic controls allow for tem- 
perature variations from minus 70° to plus 300° F. 
If you require elevated temperatures only, in the 
range up to 300° F, we have available a conditioning 
cabinet which can be attached to a standard Scott 
Tester eliminating the need for getting a special 





model. 


SCOTT TESTER* MODEL LG 
for Temperature Ageing Tests to 450° F. 


This solid aluminum block oven is available in 
standard models for both oven ageing studies and 
oxygen ageing studies of rubber, silicones and other 
elastomeric materials. For oven ageing it is built with 
28 individual compartments 112” in diameter. For 
oxygen ageing the compartments are larger, and 
fewer in number. Completely equipped as a plug-in 
unit, with built-in heating elements and temperature 
controls. 


Complete information upon request. 


SCOTT TESTERS, INC. 


*REGISTERED TRADEMARK 





For more information. turn to Reader Service Card, Circle No. 501 
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65 Blackstone St., 


Providence, R. |. 
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cont: lued 
Institute of Metals Division. 
AIME 
The IMD will hold techn; 
sions at the Morrison Hotel 
ing, afternoon and evening, Monday 
through Wednesday. The expected 
highlight of the sessions will be the 
Third Annual Titanium Symposium 
scheduled for all day Tu sdav. 
Technical papers will cover com. f 
mercial alloys, melting, heat treat. 


ment and joining. Tuesday after. 
noon’s session will feature a round 
table discussion of tianium by repre- 
sentative experts from major indus- 
tries. The annual IMD Fall Dinner 
will take place Tuesday night. Other ft 
technical sessions will include a num. 
ber of papers on deformation, con- 
stitution, diffusion, powder metal- 
lurgy, phase transformation and te. 
crystallization, metal science. and 


creep. t 


Society for Nondestructive 
Testing 


The Society for Nondestructive f 
Testing will open its technical pro- 
gram with a full day of educational 
sessions generally covering all aspects | 
and methods of nondestructive test- y 
ing. Subsequent sessions will go into ? 
more detail in the specialized fields 
of radiography, ultrasonics, magnet 
particle and fluorescent penetrant 
techniques of inspection. The morn- 
ing session on Thursday will cover 
nondestructive testing as applied to 
airlines, railways, oil, and shipbuild- 
ing. The annual meeting and honors 
lecture, to be delivered by Dr. E. E 
Charlton, takes place Wednesday 
afternoon. 


Special Libraries Association 


The Metals Division of the Spe- 
cial Libraries Association will spon- 
sor two technical sessions on Thurts- 
day, Nov. 4, and two field trips, to 
the John Crear Library and the Pur- 
due Extension Library. 


Industrial Heating Equipment 
Association 


Under the auspices of the ASM, 
the Industrial Heat Treating Equip: 
ment Association will present three 
panel sessions on furnace atmos- 
pheres and induction heating. The 
discussions will cover atmospheric 
gases, control and safety in connec 
tion with these gases, and induction 
heating. 
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FOR ALL 
HEAT- DEPENDENT 
OPERATIONS 

















Sixty-three different com- 
positions enable you to 


determine and control 





working temperatures 
from 113° to 2000° F. 
!EMPILSTIK® marks on 
workpiece “say when” by 
melting at stated tempera- 
tures—plus or minus 1%. 





ALSO AVAILABLE 
IN LIQUID AND PELLET FORM 
... WRITE INDUSTRIAL DIV. 
FOR SAMPLE TEMPIL® PEL- 
LETS...STATE TEMPERATURES 
OF INTEREST—PLEASE! 





Tempil° 
CORPORATION 


132 WEST 22ND STREET 
NEW YORK 11, N. Y. 


T BOOTH 1523—METAL SHOW 


For more information, turn to Reader Service Card, Circle No. 506 











How Tempilstiks” 


are used 


@ TEMPILSTIKS~ are temperature-sen- 
sitive crayons of calibrated melting 
points. There are some sixty-five dif- 
ferent TEMPILSTIKS® in the range 
from 113°F to 2000°F, each indicat- 
ing a specified temperature, within a 
tolerance of plus or minus 1% of its 
rating. 

The appropriate TEMPILSTIK® is 
selected and, for most applications, 
the work-piece is marked with it be- 
fore heat is applied. On subsequent 
heating the crayon-like mark of the 
TEMPILSTIK® melts as soon as its tem- 
perature rating is reached. 

The mark made by a TEMPILSTIK® 
may gradually change in color as heat- 
ing progresses. The change in color, or 
in color intensity, is never to be inter- 
preted as a temperature indication. 
The TEMPILSTIK® mark melts when its 
temperature rating is reached and only 
this change from the dry to the liquid 
condition is the significant tempera- 
ture signal. 

In some applications this simple 
method may not suffice because evapo- 
ration of the TEMPILSTIK® mark on 
prolonged heating, or its gradual ab- 
sorption by the’ surface at high tem- 
peratures, may leave too little residual 
substance for unambiguous observa- 
tion. In such cases stroking or touch- 
ing the work-piece with the TEMPIL- 
STIK® at regular intervals during the 
heating process is recommended, The 
TEMPILSTIK® will leave a dry mark at 
temperatures below its rating and a 
liquid streak when its temperature rat- 
ing has been reached or exceeded. If 
the workpiece is not accessible for ap- 
plying a TEMPILSTIK® during the heat- 
ing process, then TEMPILAQ”, Or pos- 
sibly TEMPIL° PELLETS, should be 
used instead. 

TEMPILSTIKS® will usually glide 
over unheated polished surfaces (like 
glass, polished stainless steel, etc.) 
without leaving an appreciable mark. 
Therefore, in applications that involve 
smooth or polished surfaces TEMPIL- 
STIKS® should be used by touching or 
stroking the workpiece periodically 
during the heating process, as previ- 
ously described, because a liquid streak 
will be made on contact as soon as the 
specified temperature is reached. 
Where it is necessary to mark a smooth 
work piece surface prior to heating, 
TEMPILAQ® should be used. 

A hot radiating surface will appear 
relatively dark under intense illumina- 


tion from an external source, and this 
fact can be utilized to improve recogni- 
tion of the temperature signal against 
a red-hot background. The use of 
rEMPIL® PELLETS Or TEMPILAQ® in- 
stead of TEMPILSTIKS® will further 
improve visibility under these condi- 
tions. 

On rapidly moving objects, like 
magnesium or aluminum sheet during 
spinning operations, it is impossible to 
see whether the applied TEMPILSTIK° 
leaves a dry or melted mark. However, 
with a little experience operators 
quickly learn to sense the smooth glid- 
ing of a TEMPILSTIK® over a surface 
which is hot enough to melt it on con- 
tact, as contrasted to the frictional 
drag on a cooler surface. If the top 
of the TEMPILSTIK® is brought in con- 
tact with the moving metal surface for 
a brief moment at a time, and with 
light pressure only, the heat contribu- 
tion of friction is trivial enough to be 
ignored. 

The above described “‘sensing tech- 
nique” may also be employed on hot 
radiating surfaces where the bright 
background makes it difficult to dis- 
tinguish whether or not the TEMPIL- 
STIK® mark had melted. 

An appropriate series of TEMPIL- 
STIK® marks, applied to the work- 
piece or surface under investigation 
before heating begins, will provide a 
record of the maximum temperature 
attained during a process or operation. 
Subsequent examination will show 
that all TEMPILSTIK® marks up to a 
certain temperature rating had melted, 
while those of a higher rating had not. 
The maximum attained temperature 
must consequently lie somewhere in 
the interval between the highest 
melted and the lowest unmelted TEM- 
PILSTIK® rating. 

The temperature distribution and 
isothermal boundaries of surfaces such 
as furnace walls, melting ladles, ce- 
ment kilns, etc., can be established by 
using an appropriately chosen series 
of TEMPILSTIKS® to draw a pattern of 
lines (parallel, concentric, radial, etc.) 
on the area under investigation. The 
heat conduction along a surface can 
be effectively studied by the progres- 
sive melting of suitably chosen TEM- 
PILSTIK® lines. Caution must be exer- 
cised not to permit the mark made 
with one TEMPILSTIK® rating to cross 
or overlap the mark of a dissimilar 
TEMPILSTIK®, as such a mixing of dif- 
ferent TEMPILSTIK® marks would de- 
stroy their accuracy. 

TEMPIL® products will give good 
results in induction heating and in 
ionized air, as well as in the presence 
of static electricity about electrical 
equipment, where electrical means of 
measuring temperatures often func- 
tion erratically. 
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Giants of long ago had plenty of strength 
but too much weight to make them 100% efficient. Modern 
industrial might is measured in strength, too, but weight 
must be kept at an absolute minimum. 


In order to give you all the strength you SAFETY 
need to meet the casting requirements of the transporta- LOCKED 
tion, manufacturing and military fields, p/us extremely light 
weight, we have developed FRONTIER 40-E Aluminum , 
Alloy. You'll find this non-heat-treated alloy has excellent T / EF VA N S ft c c [ 
machineability, superior shock and corrosion resistance and S 


pressure tightness — all qualities that assure you the pro- 
duction results you’re looking for. In addition, there’s test The very latest type of Safety Hook made 
bar uniformity throughout large castings! of super-strength alloy steel with a tensile 


Find out how FRONTIER 40-E can help strength of 125,000 psi. Due to the self-lock- 
your product gain giant stature in its field. ing feature, the instant the load is applied, 
the hook closes and locks automatically. 
WRITE for FREE DATA BOOK and full Load is carried entirely by a socket on the 
: | details on FRONTIER 40-E Aluminum Alloy. interior of the bail, into which the hook en- 
. Remember — if ALUMINUM can do it better — gages ... no heavy load stress on pin bolt. 
FRONTIER 40-E ALUMINUM ALLOY can do it Best! Hook knob remains seated in socket as long 
as load is applied, no matter how slight. 
When load is released, hook readily un- 

locks. 


For safe, fast handling of 

cable loads, use EVANSTEEL 
Automatic Safety Hooks . 

available in capacities of 2 


tons and up. 


BRONZE CORPORATION CHICAGO STEEL FOUNDRY CO. 


4874 Packard Road, Niagara Falls, N. Y. Kedzie Avenue and 37th Street + Chicago 32, Illinois 
Makers of Alloy Steel for Over 40 Years 
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For more information, turn to Reader Service Card, Circle No. 379 For mere information, turn to Reader Service Card, Circle No. 495 
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